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F.J.  O'BRIEN    Oswego,  N.  Y. 

H.  J.  STANLEY Cincinnati.  O. 

E.  W.  BOYNTON  , Davenport.  la. 


EXECUTIVE  COMMITTEE. 

The  officers  of  the  Socletj,  tog'ether  with  the  Past  Presidents,  c  >nstitute  the 

Executive  Committee. 

The  Past  Presidents  are  as  follows: 

M   J.  MURPHY St.  Louis,  Mo. 

GEO.  H.  BENZENBERG Milwaukee,  Wis. 

AUG.  HERRMANN Cincinnati.  O. 


Standing  Committees  American  Society  Municipal 

Improvements. 

Appointed  by  President  in  accordance  with  Article  IV,  Section  4, 
of  the  Constitution  of  the  Societj. 


1897-1898. 

STREET  PAVING. 

NELSON  P.  LEWIS.  Brooklyn,  N.  Y.  . 
EDWARD  B.  GUTHRIE,  Buffalo.  N.  Y. 
GEO.  N.  AMES,  Grand  Rapids,  Mich. 

ELECTRIC  STREET  LIGHTING. 

F.  W.  CAPPELLEN.  Minneapolis,  Minn. 
DAVID  HUNTER.  Jr.,  Allegheny,  Pa. 
ROBERT  BALLARD.  Syracuse.  N.  Y. 

SEWERAGE  AND  SANITATION. 

Capt.  LANSING  H.  BEACH.  Washington.  D;  C. 
Dr.  J.  M.  WITHROW.  Cincinnati,  O. 
J.  H.  PEARSON.  Louisville,  Ky. 

WATER  WORKS  AND  WATER  SUPPLY. 

M.  L.   HOLMAN.  St.  Louis.  Mo. 
M.  R.  SHERRERD.  Newark,  N.  J. 
WILLIS  P.  THARP.  Cincinnati,  O. 

TAXATION  AND  ASSESSMENT. 

AUGUST  HERRMANN.  Cincinnati.  O. 
R.  E.  HORNER,  Parkersburg.  West  Va. 
GEO.  E.  MOSHER.  Chillicothe,  O. 

CITY  GOVERNMENT  AND  LEGISLATION. 

L.  E.  FARNHAM.  Camden.  N.  J. 

CHAS.  O.  BRIGHTMAN.  New  Bedford.  Mass 

THOS.  McMillan,  Rochester,  N.  Y. 

DISPOSITION  OP  GARBAGE  AND  STREET  CLEANING. 

Dr.  J.  L.  HESS.  Cleveland.  O. 

Dr.  ARTHUR  R.  REYNOLDS.  Chicago.  111. 

O.  E.  DAVIDSON.  Dayton.  O. 

MUNICIPAL  FRANCHISES. 

ANDREW  ROSEWATER,  Omaha.  Neb. 
BERNARD  SAUNDERS,  Toronto.  Canada 
PHILLIP  C.  JUSTUS,  St.  Paul.  Minn. 

REVIEW. 

GEO.  H.  BENZENBERG,  Milwaukee.  Wis, 
THOS.  H.  KENNEDY.  Covington.  Ky. 
M.  A.  DOWNING,  Indianapolis,  Ind. 


special  Committees. 

Appointed  bj  President  in  accordance  with  resolutions  adopted  by  Society. 

MUNICIPAL  DATA.  — — -w^^.^ 

CHARLES  CARROL  BROWN.  Bloomington.  III. 
Capt.  LANSING  H.  BEACH.  Washington.  D.  C. 
A.  D.  THOMPSON,  Peoria,  111. 

COATING  OF  CAST  IRON  &  STEEL  RIVETED  PIPES. 

L.  W.  RUNDLETT,  St.  Paul.  Minn. 

E.  E.  BARROW.  Hamilton,  Ont. 

F.  M.  LILLIE.  Youngstown,  O. 

ELECTROLYSIS. 

HAROLD  P.  BROWN,  New  York.  N.  Y. 

J.  A.  CABOT,  Cincinnati,  O. 

E.  W.  BOYNTON,  Davenport.  la. 


American  Society 


OF 


MUNICIPAL  IMPROVEMENTS. 


CONSTITUTION  OF  THE  SOCIETY, 


ARTICLE  I. — Name  and  Object. 

Sec.  I.     The  objects  of  this  society,  which  shall  be  known  as  "The 

American  Society  of  Municipal  Improvements,"  shall  be  to  disseminate 

infonnation  and  experience  upon,  and  to  promote  the  best  methods  to 

be  employed  in,  the  management  of  municipal  departments  and  in  the 

construction  of  municipal  works,  by  means  of  annual  conventions,  the 

reading  and  discussion  of  papers  upon  municipal  improvements,  and  by 

social   and   friendly   intercourse   at   such    conventions,   and  to   circulate 

among  its  members,  by  means  of  an  annual  publication,  the  information 

thus  obtained. 

ARTICLE  H.—Membership. 

Sec.  I.  Any  municipality  within  America  shall  be  eligible  to  mem- 
bership in  this  society;  likewise  any  engineer,  officer,  or  director  who 
shall  have  charge  of  or  supervision  over,  or  be  employed  as  a  consult- 
ing engineer  on  any  public  or  municipal  department  work.  When  a 
municipality  has  become  a  member  of  the  society,  then  any  person  of 
such  municipality  representing  any  municipal  board  or  department  may 
also  become  a  member. 

Sec.  2.  Every  application  for  membership  shall  be  in  writing,  stat- 
ing the  name,  location,  and  department;  and,  if  of  an  individual,  shall  also 
state  the  age,  residence,  and  position  of  the  applicant. 

Sec^  3.  Any  member  who  shall  have  ceased  to  have  charge  or  super- 
vision of  any  public  or  municipal  department  or  work  may  become  an 
associate  member,  who  shall  enjoy  all  the  rights  and  privileges  of  full 
membership,  excepting  that  of  holding  of!ice  or  voting. 
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Sec.  4.  Any  member  who  shall  be  in  arrears  for  more  than  one 
year's  dues  shall  be  considered  as  no  longer  a  member  of  this  society,  and 
his  or  its  name  shall  be  discontinued  from  the  roll  by  the  Secretary. 

Sec.  5.  Any  member  may  withdraw  from  the  society  upon  payment 
of  all  dues  to  date,  and  by  notifying  the  Secretary  thereof  in  writing. 

Sec.  6.  Any  member  may  be  expelled  from  the  society  upon  the 
recommendation  of  the  Executive  Committee,  adopted  by  a  two-third 
vote  of  all  the  members  present. 

ARTICLE  III.—Fees  and  Dues. 

Sec.  I.  Each  municipality  desiring  to  become  a  member  of  this 
society  may  do  so  by  the  payment  of  five  dollars  admission  fee,  which 
will  entitle  said  municipality  to  as  many  members  to  said  society  repre- 
senting boards  or  departments  of  said  municipality  as  may  be  desired 
without  any  additional  admission  fee,  but  upon  payment  of  the  dues  here- 
inafter prescribed. 

Sec.  2.  Municipalities  shall  not  be  required  to  pay  any  dues;  but 
each  individual  representing  any  department  of  a  municipality  that  has 
acquired  a  membership  in  the  society,  or  any  associate  member,  shall  pay 
three  dollars  per  annum  as  dues,  the  same  to  be  payable  on  or  before  the 
date  of  the  Annual  meeting. 

ARTICLE  IV.— Officers. 

Sec.  I.  The  officers  of  this  society  shall  consist  of  a  President,  three 
Vice-Presidents,  a  Secretary,  and  a  Treasurer,  each  of  whom  shall  be  a 
resident  of  a  different  State,  and  who  with  the  Past  Presidents  shall  act 
as  an  Executive  Committee  for  and  in  behalf  of  the  society. 

Sec.  2.  There  shall  also  be  elected  a  Finance  Committee,  consisting 
of  three  members  of  the  society. 

Sec.  3.  In  case  of  any  of  the  above  positions,  excepting  the  presi- 
dency, becoming  vacant,  or  in  case  of  their  absence  during  the  annual 
convention,  the  President  shall  fill  such  vacancy  by  appointment  from  the 
membership. 

Sec.  4.    There  shall  be  appointed  annually  the  following  standing 

committees : 

1.  Street- Paving; 

2.  Electric  Street- Lighting; 

3.  Sewerage  and  Sanitation; 

4.  Waterworks  and  Water-Supply; 

5.  Taxation  and  Assessments; 

6.  City  Government  and  Legislation; 

7.  Disposition  of  Garbage  and  Street  Cleaning; 

8.  Review; 

9.  Municipal   Franchises. 
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The  number  on  each  committee  shall  be  three,  and  the  Chairman  may  add 
such  names  as  he  may  deem  advisable.  No  special  or  standing  com- 
mittee shall  be  authorized  to  create  any  liabilities  unless  the  same  shall 
have  been  first  approved  by  the  Executive  Committee. 

ARTICLE  V. — Election. 

Sec.  I.  The  officers  of  this  society  shall  be  elected  by  ballot  on  the 
second  day  of  each  annual  convention,  and  each  municipality  shall  be 
entitled  to  as  many  votes  as  it  has  representatives  present. 

Sec,  2.  The  President  shall  not  be  eligible  for  immediate  reelection 
(except  by  a  unanimouse  vote). 

Sec.  *3-  The  officers  elected  shall  assume  office  immediately  after  the 
close  of  the  annual  meeting  at  which  they  were  elected. 

Sec.  4-     The  ballot  for  any  officer  may  be  waived  by  unanimous  con- 
sent. 

ARTICLE  VI.— Duties. 

Sec.  I.  The  President  shall  preside  at  the  meetings  of  the  society  and 
at  those  of  the  Executive  Committee,  and  shall  perform  such  other  duties 
as  are  incumbent  upon  the  office.  In  the  absence  of  the  President,  or 
upon  his  becoming  ineligible,  the  senior  Vice-President  shall  assume  and 
perform  the  duties  of  the  office. 

Sec.  2.  The  Secretary  shall  keep  accurate  minutes  of  the  proceedings 
of  the  society  and  of  the  Executive  Committee;  shall  conduct  all  corre- 
spondence; shall  issue  notices  of  any  meeting  of  the  society  not  less  than 
four  weeks  prior  to  the  date  of  such  meeting;  shall  collect  and  receipt  for 
all  fees  and  dues,  and  pay  them  to  the  Treasurer  quarterly,  taking  his 
receipt  for  the  same;  and  keep  accurate  account  between  the  society  and 
its  members. 

Sec  3.  The  Treasurer  shall  receive  from  the  Secretary  and  safely 
keep  all  moneys  belonging  to  the  society,  giving  his  receipt  therefor;  shall 
pay  all  bills  approved  by  the  Finance  Committee  or  the  President;  shall 
keep  a  correct  account  of  the  funds  of  the  society,  and  submit  to  it  at  its 
annual  meeting  a  report  of  all  receipts  and  disbursements  during  the 
preceding  year. 

Sec.  4.  The  Executive  Committee  shall  manage  all  the  affairs  of  the 
society,  subject  to  the  action  and  approval  of  the  society  at  its  meeting. 
All  questions  in  Executive  Committee  shall  be  decided  by  a  majority 
vote,  and  five  members  shall  constitute  a  quorum,  not  less  than  four  of 
whom  shall  be  officers  of  the  society.  The  Executive  Committee  shall 
meet  at  least  once  each  year,  on  the  morning  of  the  first  day  of  the 
annual  meeting  of  the  society,  and  as  much  oftener  as  the  President  may 
determine. 
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Sec.  «>.  The  Finance  Committee  shall  meet  on  the  morning  of  the 
first  day,  and  previous  to  the  annual  meeting  of  the  society,  to  examine 
and  audit  the  Secretary's  and  Treasurer's  accounts  and  annual  statements, 
and  report  thereon  to  the  society. 

Sec.  6.  It  shall  be  the  duty  of  the  Chairman  of  each  standing  com- 
mittee to  prepare  a  report,  with  the  aid  of  his  fellow-committeemen,  and 
submit  the  same  at  the  annual  meeting. 

Sec.  7.  One  afternoon  and  such  other  time  as  may  be  deemed  neces- 
sary shall  be  devoted  to  sectional  work,  the  Chairman  of  each  standing 
committee  acting  as  Chairman  of  the  section.  The  Chairman  of  each 
section  shall  arrange  the  programme  of  the  sectional  meetings  in  con- 
nection with  the  Programme  Committee  of  the  society. 

ARTICLE  VII.— Meetings. 

Sec.  I.  Tne  annual  meeting  of  this  society  shall  be  held  on  the  sec- 
ond Wednesday  in  October  of  each  year,  in  such  city  as  the  majority  of 
the  members  voting  shall  decide.  Selection  of  place  of  meeting  to  be 
made  after  the  officers  shall  have  been  elected. 

Sec.  2.  At  any  annual  meeting  of  the  society  fifty  members  shall  con- 
stitute a  quorum  for  the  transaction  of  business. 

Sec.  3.  Any  member  with  the  concurrence  of  the  presiding  officer 
may  admit  friends  to  the  meeting  of  the  society,  but  such  person  or  per- 
sons shall  not  without  the  consent  of  the  meeting  be  permitted  to  take 
part  in  any  discussion. 

Sec.  4.  All  papers,  drawings,  etc.,  submitted  to  the  meeting  of  the 
society  shall  be  and  remain  the  property  of  the  society. 

ARTICLE  VIIL— Order  of  Business. 

Sec  I.  At  the  annual  meeting  of  the  society  the  order  of  business 
shall  be  as  follows: 

1.  Roll  call; 

2.  Reading  of  minutes  of  last  meeting; 

3.  Considering  of  applications  for  membership; 

4.  The  President's  address; 

5.  Reports  of  the  Secretary  and  the  Treasurer; 

6.  Reoort  of  the  Executive  Committee; 

7.  Report  of  the  Finance  Committee; 

8.  Reports  of  special  committees; 

9.  Reading  and  discussion  of  papers; 

10.  Election  of  officers; 

11.  Selecting  next  place  of  meeting; 

12.  General  business. 
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Sec.  2.  All  questions  shall  be  decided  by  vote,  and  all  differences  of 
opinion  in  regard  to  points  of  order  shall  be  settled  by  parliamentary 
practice,  as  set  forth  in  Cushingfs  Manual. 

ARTICLE  IX.— Amendments. 

Sec.  I.  The  foregoing  constitution  and  articles  may  be  amended  on 
or  after  the  second  day  of  any  annual  meeting  of  the  society  by  a  two- 
third  vote  of  all  members  voting;  provided  such  proposed .  amendment 
shall  have  been  submitted  to  the  society  in  writing  on  the  first  day  of 
its  annual   meeting. 
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Atchison,  Kan Fred.  Giddings City  Engineer. 

Allegheny,   Pa W.  G.  Wllkine " 

"  D.  L.  Fulton Supt.  of  Hlghwayfi. 

G.  C.  Langenheim City  Engineer. 

J.  L.  Brown Supt.  Bureau  Water. 

David  Hunter,  Jr Supt.  Bureau  Light. 

Akron,   O S.  W.  Parshall City  EJngineer. 

Bloomington,  111 W.  P.  Butler " 

Bingham  ton,  N.  Y..S.  E.  Monroe " 

Bu£FaJo,  N.  Y E)dward  B.  Guthrie Chief  E^ngineer. 

John  H.  Shifferens Superintendent  Streets. 

M.  M.  Drake Board  of  Public  Works. 

Brooklyn,  N.  Y N.  P.  Lewis Eng.  Street  Oonfltpuction. 

"  Geo.  W.  Tlllson City  Engineer. 

Bridgeport,   Conn. . . F.  W.  Beers Pres.  Board  Public  Works. 

Burlington,  la William  Steyh City  Engineer. 

Calgary,  Can Chas.  McMillan,  E>sq. . .  City  Clerk. 

Camden,  N.  J W.  H.  Tlce Dept.  Streets. 

H.J.Sharp " 

E.S.Mills " 

"  L.  E.  Famham City  Engineer. 

•'  Chas.  P.  Sayps Chairman  Public  Works. 

"  John  Blowe Street  Commissioner. 

Concord,  N.  H W.  B.  Howe City  Engineer. 

Champagne,  111 Artlhur  N.  Talbot Consulting  ETngineer. 

Chillicothe,   O C.  C.  Waddle Mayor. 

H.  M.  Redd City  Engineer. 

W.  W.  Fair Dept.  Public  Works. 

Geo.  B.  Moflher " 

Chaa.  H.  Rentinger " 

George  L.  Bmmel " 

"  S.  E>aTl  Moeher EJx-Councilman. 

Cincinnati,  O August  Herrmann Pres.  Board  Administr. 

"  John  Trey Board  Administration. 

John  B.  Washburn " 

«  It 


Geo.  T.  Sterritt. 
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Cincinnati,  O Dr.  J.  M.  Wltherow Health  Officer. 

Qeorge  A.  Vandegrift. .  Board  Administration. 

EMward   Bogen Superintendent  Infirmary. 

A.  P.  Butterfleld Clerk  Board  Administr. 

H.  J.  Stanley Chief  Engln^. 

Willis  P.  Tharp Supt.  &  Eng.  Water  Wks. 

Fred.  Amthauer Supt.  Street  Cleaning. 

John  A.  Cabot City  Electrician. 

R.   H.  Warder Superintendent  Parks. 

Albert    Cox Purchasing  Agent. 

Chicag^o,    111 L.  B.  Jackson City  E2ngineer. 

H.  D.  Patton City  Sealer. 

W.  D.  Kent Commsnr.  Public  Works. 

G.  L.  Clausen Supt.  Bureau  Sewers. 

Dr.  Arthur  R.  Reynolds.  Health  Commissioner. 

"  Prank  B.  Rae,  C.  E Consulting  Engineer. 

Covington,  Ky J.  L.  Rhinock Mayor. 

"  D.  Seger Water  Works  Commsnr. 

W.  H.  Glore Supt.  Water  Works. 

Thos.  H.  Kennedy City  Ehigineer. 

CleYeland,  O. J.  L.  Hess,  M.  D Health  Officer. 

D.  E.  Wrig»ht Director  Public  Works. 

Concord,  N.  H W.  B.  Howe City  Engineer. 

Dayton,    O '.  C.  A.  Herbig City  Comptroller. 

Wm.  F.  Miller *. . .  Asst.  City  Comptroller. 

Peter  Weidner Pres.  Board  City  Affairs. 

O.  E.  Davidson " 

••         T.  J.  Backus Superintendent  Streets. 

F.  M.  Turner City  EJngineer. 

••         Chas.  E.  Rowe Secretary  Water  Works. 

B.  B.  Childs Trustee  Water  Works. 

R.  T.  McGregor 

Davenport,  Iowa E.  W.  Doynton Com.  Public  Works. 

Dubuque,   iQwa W.  H.  Knowlton Chief  Engineer. 

Henry  B.  Gniffke City  Treasurer. 

John  E.  Stemm City  Assessor. 

Dupont,  Ga Aug:u8tu8  Dupont 

Elau  Claire,  Wis C.  A.  Alderman City  EJngineer. 

Fort  Wayne,  Ind . . .  .Peter  Eggemann Board  Public  Works. 

....A.M.Schmidt " 

....P.  H.  Kane " 

Chas.  Herwig 

•*  B.  Barkenstein .Councilman. 
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Grand  Rapidti,  Mloh.F.  Letelller Board  Public  Works. 

.J.  J.  McVean "  "  "      • 

.L.  C.  Stowe " 

.  Geo.  M.  Amee City  Engineer. 

.F.  A.  Twamley City  Clerk. 

.C.  G.  Swensberg Free.  Board  Public  Works. 

Hamilton,  Can E.  G.  BarrowB,  C.  E. . .  City  Engineer. 

Hamilton,  O L.  A.  Dillon City  ESngineer. 

Harrlsburg,  Pa John  McOonkey Highway  Commissioner. 

Indianapolis,  Ind. ...  M.  A.  Downing Ch'n  Board  Public  Works. 

....  B.  J.  T.  Jeup City  Engineer. 

Kalamazoo,  Mich. . .  J.  R.  McCall Street  Commissioner. 

Lafayette,  Ind W.  K.  Eldridge City  Engineer. 

Loe  Angeles,  Cal C.  S.  Compton "  " 

Lima.  O R,  H.  Gamble " 

Louisville,   Ky J.  H.  Pearson " 

Mansfield,  O D.  S.  Koontz President  of  Council. 

Milwaukee,  Wis Geo.  H.  Benzenberg City  Bng.   &   Press  Board 

Public  Works. 

"  S.  J.  Brockman Department  Public  Works. 

Fred.  Schneider 

Paul  Muenzberg 

Marietta,  O Jacob  Rech Councilman. 

Phil.   Baohman 

B.  F.  Wood 

E.  A.  Codhlan 

S.  J.  Hathaway President  Council. 

Minneapolis,  Minn. .  F.  W.  Cappelen City  Engineer. 

Newark,  N.  J Wm  Stainaby Pres.  Board  Public  Works. 

"  Harrison  Van  Duyne. . .  Board  Public  Works. 

Chas.  F.   Herr " 

Wm.  S.  Greathead Clk.  Board  Public  Works. 

Peter  Ulrich Board  Public  Works. 

John  Burkhardt 

M.  R.  Sherrerd Engineer  Water  Dept. 

"  Ernest  Adam City  Ehigineer. 

Nashville,  Tenn John  L.  Kennedy Board  Public  Works. 

New  Bedford,  Mass.  A.  L.  Blackmer 

.Geo.  P.  Bailey " 

.  S.  C.  Hathaway " 

.Chas.   O.  Brightman... 

.Wm.  S.  Cook Clk.  Board  Public  Works. 

New  Haven,  Conn. .  L.  H.  Johnson Pres.  Board  Public  Works. 
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Newijort,  Ky John  Suiran 8«pt.  Water  Works. 

W.  L.  Glazier. City  Elngineer. 

Jaa.  Knoblock Supt.  Publie  Works. 

New  York,  N.  Y HaroM  C.  Brown Consulting  Engineer. 

Nashua,  N.  H Fred.  F.  Stark Pres.  Pennichuk  Wr.  Wks. 

Omaba,    Neb Obarlee  Carroll  Brown. Consulting  Engineer. 

Andrew  Rosewater City  Engineer  and  Pres. 

Board  Public  Works. 

Frank  J.  Kaspar Member  Public  Works. 

Osweigo,  N.  Y F.  J.  O'Brien Supt.  Public  Works. 

Ottawa.,  Can Hon.  Samuel  Bingham.  Mayor. 

P&rkersbui^,  W.  Va.  R.  H.  Thomas Mayor. 

.  R.  E.  Homer Pres.  Board  of  Trade. 

.  W.  W.  Van  Winkle Member  Board  of  Trade. 

.  W.  N.  Ohanoellor 

.H.  H.  Mobs 

.C.  C.  Martin Member  Board  Trade. 

Peoria^    111 Will  O.  Clark Commisns.  Public  Works. 

Jacob  A.  Harman Consulting  Engineer. 

A.  D.  Thompson City  Engineer. 

Pittsburg,  Pa S.  A.  Taylor,  C.  E Consulting  E}ngineer. 

Plainfield,  N.  J Geo.  H.  Frost Chr.  Sewer  Committee. 

Portl&nd,   Me. Geo.  N.  Femald City  Engineer. 

Quebec,  Can Hon.  Jere  Gallagher Mayor. 

Qulney,  111 D.  F.  Dederlck 

Ricbmond,  Conn Joseph  J.  RatlifF Sec.  Park  Com. 

Rochester,  N.  Y EMwin  A.  Fisher City  Engineer. 

ThoB.  McMillan Board  Public  Works. 

Saerinaw,   Mich R.  W.  Roberts Ex-City  Engineer. 

ScNith   Bend,  Ind W.  M.  WJiitten City  Engineer. 

St,  Louis,  Mo Robert  E.  McMath Pres.  Public  Improvements 

M.  L:  Holman Water  Commieaioner. 

••  B.  H.  Colby Sewfer  Commissioner. 

Frank  L.  Ridgeley Park  Commissioner. 

C.  H.  Stone Harbor  &  Wharf.  Com's. 

Julius  Wurzburger Asst.  Street  Commr. 

Syraicuse,   N.  Y R.  R.  Stuart City  Engineer. 

••  Robert  Ballard Member  Board   Aldermen. 

"  Frank  V.  MaAty Pres.  Board  of  Aldermen. 

"  Duncan  W.  Peck 

Henry  L.  Allen Ex-City  EJngineer. 
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St.  Paul,  Minn L.  W.  Rundlett City  Engineer. 

Jothn   Copeland Pree.  Board  Public  Works. 

Philip  Justus Mem.  Board  Public  Works. 

Sheboygan,  Wis C.  N.  Boley City  Ejuglneer. 

Toledo,  O C.  S.  Brown Water  Works  Trustee. 

Toronto,   Canada E.  H.  Keating City  Engineer. 

"  ....  John  Jones Street  Sommissloner. 

"  Bernard  Saunders Chr.  Board  of  Works. 

"  John  K.  Leslie Chr.  Exhibition  Com. 

Willlameport,  Pa. . . .  Geo.  D.  Snyder City  Engineer. 

Wilmingrton,  Del Harvey  J.  Wiley Sec.  Street  and  Water  Dept 

Washington,  D.  C. .  Lansing  H.  Beach Captadn  Engineers. 

. .  Wm.  C.  Woodward,  M.  DHealth  Officer. 

Washington,  C.  H.,  OH.  B.  Brownell Councilman. 

Youngstown,   O F.  M.  LlUle City  ESngineer. 

"  Rudolph  Kurz Councilman. 

**  Veeder  Heasley Pres.  Board  City   Comrs. 

"  John  DeVenne President  Councils. 

•'  Wm.  Cornelius 

M.  S.  Clark,  M.  D 

Zanesville,  O I.  P.  Farquhar,  M.  D. . .  Councilman. 
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TUESDAY,  OCTOBER  5,  1897.— MORNING. 

The  meeting  was  called  to  order  at  10:30  o'clock,  on  the 
morning  of  October  5th,  at  the  convention  hall  of  the  Tulane 
Hotel,  the  President,  August  Hermann,  in  the  chair. 

The  President:  The  members  of  the  society  will  please 
come  to  order.  Mr.  Kennedy,  our  Treasurer,  desires  to  make 
an  announcement. 

Mr.  Kennedy:  Ladies  and  Gentlemen  of  the  Society:  It 
has  been  my  pleasure  to  receive  you  here  this  morning,  and 
I  want  to  present  our  Governor,  who  will  deliver  to  you  an 
address  of  welcome  to  our  State.  Mr.  President  and  Gentlemen : 
I  present  you  to  Governor  Robert  L.  Taylor,  of  Tennessee. 

Gov.  Robert  L.  Taylor:  Mr.  President  and  Gentlemen  of 
the  American  Society  of  Municipal  Improvements :  I  have  only 
appeared  amongst  you  to-day  to  give  you  a  cordial  greeting  and 
a  hearty  welcome  to  the  greatest  State  in  the  Union.  The 
objects  of  your  organization,  as  I  understand  them,  are  to  give 
2 


l8  FOURTH    ANNUAL   CONVENTION 

to  the  cities  and  towns  of  our  country  better  ideas  for  the  pro- 
tection of  the  health  and  for  the  comfort  and  happiness  of  the 
people.  If  you  can  show  us,  who  bum  soft  coal,  how  to  get  rid 
of  smoke  and  soot,  and  then  discover  a  plan  to  make  us  adopt 
measures  to  do  so,  I  know  thousands  of  people  who  will  fall 
down  on  their  knees  and  call  you  blessed.  If  you  can,  in  your 
united  wisdom,  devise  a  plan  by  which  we  can  get  ckan  water — 
I  don't  mean  Nashville  water  (laughter) — and  clean  streets  and 
thorough  drainage,  and  then  invent  some  law,  like  the  law  of 
the  Medes  and  Persians,  to  compel  us  to  drain  and  clean  without 
having  our  hats  and  bedclothes  levied  on  for  taxes,  we  will  wor- 
ship you  as  the  heathens  worship  the  Nashville  Sun.  I  would 
respectfully  suggest  that  the  best  possible  movement  that  could 
be  inaugurated  to  reach  the  best  possible  improvement  to  our 
cities  and  towns,  with  the  least  possible  expense  to  the  people, 
would  be  to  begin  this  glorious  work  by  ridding  the  municipal- 
ities of  our  chinquepin  ward  politicians  and  chestnut  editors  who 
want  fame  and  fortune  by  scalping  the  commonwealth  and 
snatching  Mayors  and  Governors  bald-headed  who  refuse  to 
give  down  the  milk. 

There  are  many  questions  of  vital  importance  to  the  whole 
country  which  must  necessarily  arise  for  your  consideration, 
questions  of  sanitary  improvement,  for  the  protection  of  com- 
munities against  disease;  questions  of  street  paving;  questions 
of  the  abatement  of  nuisances  which  occur  on  the  alleys  and 
thoroughfares  of  every  municipality,  from  the  smallest  village  to 
the  largest  city,  and  upon  the  successful  solution  of  which 
depends,  not  only  the  health  and  happiness  of  the  inhabitants, 
but  the  growth  and  prosperity  of  the  cities  themselves.  These 
questions,  involving  the  homes  and  lives  of  so  many  millions  of 
our  people,  appeal  to  the  best  thought  and  experience  of  the 
Nation,  and  open  the  way  for  the  advance  of  a  better  and 
higher  civilization,  and  I  am  constrained  to  believe,  judging 
from  the  personnel  of  this  splendid  body  of  men,  that  the 
advance  guard  of  municipal  improvement  in  America  have 
gathered  here  to-day. 
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It  affords  me  especial  pleasure  to  give  you  a  hearty  wel- 
come to  our  midst,  and  to  bid  you  God-speed  in  the  glorious 
work  which  you  have  so  nobly  undertaken.  You  deserve  the 
cooperation  and  encouragement  of  all  good  people  everywhere, 
and  I  trust  that  the  fniits  of  your  labors  may  be  the  blessings 
and  benedictions  of  millions  to  whose  happiness  you  have  con- 
tributed, and  an  eternal  citizenship  in  that  city  where  there  is 
neither  smoke  nor  taxes,  and  whose  streets  are  paved  with  goldl 
(Applause.) 

Mr.  Kennedy:  We  also  have  with  us  this  morning  Hon. 
A.  S.  Williams,  the  President  of  the  City  Council,  who  desires 
to  welcome  you  on  behalf  of  the  city  of  Nashville. 

Councilman  Williams:  Mr.  Chairman,  Governor  Taylor, 
and  Gentlemen  representing  the  American  Society  of  Muncipal 
Improvements:  Governor  Taylor  has  very  cordially  and  sin- 
cerely extended  to  you  a  hearty  welcome  to  the  great  State  of 
Tennessee,  which -he  was  happy  to  denominate  the  greatest  State 
in  the  United  States,  It  now  becomes  my  feeble  duty,  Mr. 
Chairman,  in  belialf  of  the  municipality  of  Nashville,  to  ex- 
tend to  you  a  cordial  welcome  to  all  the  rights,  friendships, 
privileges  and  hospitality  that  ever  characterized  the  citizen- 
ship of  this  town,  the  grandest  in  the  United  States! 

It  is  a  universal  prerogative  of  our  city,  made  more  especially 
so  since  the  inauguration  of  our  Centennial  Exposition — I  say 
it  has  become  proverbial  that  the  citizens  of  Nashville  are 
qualified,  in  every  detail,  to  extend  a  cordial  welcome  and  a 
friendly  greeting  to  every  association  and  society  that  honors 
us — that  is,  every  worthy  association  and  society — that  has 
honored  us  with  their  presence  during  this  time. 

Referring  to  our  municipality,  Mr.  President,  we  point  with 
pride,  sir,  to  a  charter  framed  solely  and  absolutely  for  the 
public  weal,  possessing  all  the  attributes  that  are  necessary  to 
deal  and  mete  out  equal  justice  to  all — the  "Sun,*'  the  ''Amer- 
ican," and  the  "Banner,"  and  every  individual  citizen  of  our 
community.     The  ship,  however,  Mr.  Chairman,  may  be  com- 
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plete,  the  water  ample,  but  a  reckless  or  a  vicious  pilot  could 
sink  the  ship. 

I  hail  with  delight,  sir,  and  pleasure,  the  assembling  of  your 
association  in  our  midst,  and  say  to  you,  representing  my 
friend.  Col.  Kennedy,  of  the  Board  of  Public  Works  and  Affairs, 
and  Mr.  Stainback  and  Mr.  Beaslv,  his  worthv  associates,  that 
they  will  stand  ever  ready  to  expose  to  your  critical  view  every 
detail  of  our  system,  and  accept  with  gratitude  any  suggestion 
that  may  come  from  this  body  of  combined  intelligence  looking 
to  its  improvement.     (Applause.) 

I  believe  I  express  the  sentiments  of  the  citizenship  of  our 
city,  w^hen  I  say  it  is  the  object  and  purpose,  sir,  of  every  honor- 
able man  within  the  confines  of  the  corporate  limits  to  see  the 
law^s  and  the  principles  so  executed  that  equal  justice  may  be 
meted  out  to  all  and  favoritism  to  none. 

When  I  behold,  sir,  the  expression  in  the  faces  of  the  gentle- 
men composing  this  association,  I  feel  called  upon  to  congratu- 
late the  country  upon  the  existence  of  this  most  worthy  associa- 
tion, and  to  say,  sir,  that  I  look  forward  to  a  no  distant  day 
when  the  municipalities — and,  and  pardon  me,  sir — that  are  so 
much  susceptible  of  improvement,  may  have  the  benefit  of  the 
combined  wisdom  of  this  society,  and  that  you,  gentlemen,  will 
have  the  happy  conscious  reflection  of  a  duty  well  spent  and  of  a 
service  rendered  your  fellow-men,  that  will  live  long  after  you 
have  passed  across  the  river  to  the  great  hunting  grounds  of 
the  hereafter. 

My  friends,  and  Mr.  Chairman,  we  welcome  you  to  all  the 
rights  and  privileges  of  our  city,  and  bid  .you  that  God-speed  in 
all  the  laudable  undertakings  of  your  society  that  should  rest 
upon  the  virtuous  and  honorable.     (Applause.) 

The  President:  Governor  Taylor,  and  Mr.  Williams:  On 
behalf  of  the  American  Society  of  Municipal  Improvements,  I 
desire  to  return  our  thanks  for  the  very  cordial  greeting  and 
welcome  that  you  have  extended  to  us  this  day.  We  have 
assembled  in  your  city  for  the  purpose  of  exchanging  views  and 
discussing  matters  pertaining  to  municipal  affairs  of  all  kinds. 
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While  our  association  is  yet  in  its  infancy,  I  feel  warranted  in 
saying  that  we  have  already  accomplished  some  good  in  the 
direction  in  which  our  work  is  aimed,  and  that  to  some  extent 
this  fact  has  been  recognized  and  appreciated  throughout  this 
country. 

Our  main  object  is  to  devise,  and  by  mutual  advice  and 
counsel  to  determine,  the  best  methods  to  be  employed  in  admin- 
istering the  affairs  of  the  public  in  the  interest  of  those  whom 
we  may  have  the  honor  to  represent. 

It  is  our  hope  and  expectation  that  during  our  short  stay  in 
your  city  something  may  develop,  during  our  deHberations,  that 
will  be  of  benefit  to  your  municipal  officers  and  to  your  people 
in  general. 

I  know  of  no  better  way  that  we  can  show  our  appreciation 
for  the  welcome  and  kind  fellowship  that  you  have  extended  to 
us  this  dav  than  to  sav  to  voulj^on  behalf  of  the  members  of 
the  American  Society  of  Municipal  Improvements,  individually 
and  collectively,  that  our  best  wishes  are  with  you,  for  the 
future  prosperity  and  the  continued  advancement  of  your  City 
and  State  in  the  new  era  in  which  vou  have  entered. 

I  desire,  again,  to  thank  you  for  your  very  cordial  welcome. 
(Applause.) 

Gentlemen  of  the  Society,  the  first  thing  in  order  is  the 
calling  of  the  roll,  and  the  reading  of  the  minutes  of  the  last 
meeting. 

Mr.  Horner,  Parkersburg:  Mr.  President,  if  it  is  not 
proposed  to  read  the  minutes  of  the  last  session,  I  move  that 
the  reading  of  the  minutes  be  dispensed  with.     Motion  carried. 

The  President:  The  next  thing  in  order  is  the  consider- 
ation of  applications  for  membership.    Mr.  Secretary: 

The  Secretary:  Mr,  President,  we  have,  since  our  last 
meeting,  the  following  names  of  those  who  have  made  applica- 
tions  for  membership  in  this  Society: 

Gcorjre  A.  Vandergrift,  Member  Board  Administration,  Cincinnati,  O 
C.  G.  SwensberR,  Pres.  Board  of  Public  Works,  Grand  Rapids,  Mich. 
Hon.  Jere  Gallagher,  Mayor  of  Quebec,  Canada. 
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Hon.  Samuel  Bingham,  Mayor  of  Ottawa,  Canada. 

Frank  B.  Rae.  C.  E..  Consulting  Engineer,  Chicago,  111. 

Charles  McMillan,  Esq.,  City  Clerk,  Calgary,  Prov.  of  Alberta,  Can. 

E.  G.  Barrows,  C.  E.,  City  Engineer,  Hamilton,  Canada. 

Julius  Wurzburger.  Assistant  Street  Commissioner,  St.  Louis,  Mo. 

G.  C.  Langenheim,  C.  E.,  City  Engineer,  Allegheny,  Pa. 

J.  Linwood  Brown,  Supt.  Water  Department,  Allegheny,  Pa. 

David  Hunter,  Jr.,  Superintendent  Light  Plant  (city),  Allegheny,  Pa. 

S.  A.  Taylor,  C.  E.,  Consulting  Engineer,  Pittsburg,  Pa. 

Harvey  J.  Wiley,  Esq.,  Secretary  Street  and  Sewer  Commissioners, 
Wilmington,  Delaware. 

Philip  Justus.  Member  Board  Public  Works,  St.  Paul,  Minn. 

Thomas  McMillan,  Esp.,  Board  of  Public  Works,  Rochester,  N.  Y. 

Edwin  A.  Fisher,  City  Engineer,  Rochester,  N.  Y. 

Augustus  Dupbnt,  Dupont,  Ga. 

C.  C.  Martin,  Member  Board  of  Trade,  Park^rsburg,  W.  Va. 

Charles  F.  Herr.  Member  Street  and  Water  Commissioners,  New- 
ark, N.  J. 

Mr.  Van  Duyne,  Newark:  I  would  like  to  propose  the 
name  of  Charles  F.  Herr,  of  the  Board  of  Public  Works,  ot 
Newark,  N.  J. 

John  Copeland,  St.  Paul:  I  would  Hke  to  propose  the 
name  of  Phillip  C.  Justus,  Member  of  the  Board  of  Public 
Works,  St.  Paul. 

The  President:  You  have  heard  the  reading  of  the  appli- 
cations for  membership,  what  is  the  pleasure  of  the  convention? 

On  motion  of  Mr.  Kennedy,  duly  seconded,  the  applications 
were  accepted,  and  the  applicants  elected  to  membership  in 
the  society. 

The  President:  The  constitution  provides,  among  other 
things,  for  an  annual  address  by  the  President,  and,  with  your 
permission,  I  will  proceed. 

THE  PRESIDENT'S  ANNUAL  ADDRESS. 

To  THE  Members  of  the  American  Society  of  Municipal  Improve- 
ments: 

The  objects  of  this  society  can  not  be  better  stated  than  in  the  lan- 
guage of  its  constitution,  viz: 
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"To  disseminate  information  and  experience  upon,  and  to  promote 
the  best  methods  to  be  employed  in,  the  management  of  municipal  depart- 
ments and  in  the  construction  of  municipal  works,  by  means  of  annual 
conventions,  the  reading  and  discussion  of  papers  upon  municipal 
improvements,  and  by  friendly  and  sdbial  intercourse  at  such  con- 
ventions, and  to  circulate  among  its  members,  by  means  of  an  annual 
publication,  the  information  thus  obtained." 

We  have  met  to-day  to  commence  the  proceedings  of  our  fourth 
annual  convention. 

When  the  first  call  was  issued,  three  years  ago,  for  the  formation 
of  this  organization,  many  who  had  received  invitations  to  attend 
doubted  whether  a  society  of  this  kind  could  be  permanently  and  effect- 
ively established,  and  if  the  results  to  be  attained  would  be  of  any 
material  benefit  to  either  an  individual  member  or  a  municipality  that 
might  acquire  membership  therein. 

When  we  met  in  the  city  of  Buffalo  at  that  time,  seventeen  cities 
were  represented  by  fifty-seven  delegates.  Without  even  fully  organ- 
izing, we  met  a  year  later  at  Cincinnati,  with  forty-eight  cities  repre- 
sented and  one  hundred  and  twelve  delegates  in  attendance.  Last  year 
at  Chicago  our  membership  had  increased  to  sixty-four  cities  and  one 
hundred  and  sixty-three  members,  and  I  will  venture  to  say  before  we 
leave  the  city  of  Nashville  we  will  have  increased  our  representation  to 
no  less  than  seventy-five  cities  and  two  hundred  members. 

What  better  indication  can  there  be  than  in  the  growth  of  the  society 
itself,  that  the  permanency  thereof  has  been  established  beyond  any  doubt; 
that  its  usefulness  and  importance  has  been  recognized  and  appreciated; 
and  that  in  the  near  future  it  is  destined  to  become  the  most  important 
municipal  organization  in  this  country?  For  this  reason,  if  for  no  other, 
I  desire  to  extend  to  you  my  hearty  and  sincere  congratulations. 

I  dare  say  that  there  is  not  a  municipality  in  this  country  whose 
form  of  government  is  so  perfect,  or  whose  public  officials  are  so  con- 
versant with  carrying  the  same  into  effect,  and  with  properly  executing 
the  powers  and  duties  devolving  upon  them  by  law  or  otherwise,  that 
cannot  be  enlightened  in  some  form  or  other,  in  matters  pertaining  to 
their  municipal  affairs;  nor  is  there  a  city  In  this  country  whose  citizens 
and  officials  are  not,  at  some  time  or  other,  seeking  information,  with  a 
view  of  securing  broader  and  clearer  ideas  looking  to  the  betterment 
of  practices  in  vogue  necessary  to  not  only  maintain  but  improve  the 
health,  cleanliness,  appearance,  comfort  and  general  conditions  of  their 
respective  communities,  in  so  far  as  municipal  affairs  are  concerned; 
and,    in   either   case,    I  know   of  no   better    medium   for    securing    this 


24  FOURTH    ANNUAL    CONVENTION' 

knowledge,  and  receiving  the  benefits  of  the  most  modern  practices  of 
other  cities  relative  thereto,  than  by  acquiring  a  membership  in  this 
society. 

The  usefulness  of  an  organization  of  this  kind  cannot  be  estimated. 
Some  of  the  benefits  that  ma>  be  obtained  by  acquiring  a  membership 
therein  have  been  repeatedly  pointed  out  by  former  Presidents  and  other 
officials  of  the  society,  as  well  as  by  the  members  themselves.  This 
has  also  been  done  by  nearly  all  of  the  municipal  magazines  of  the 
country,  and,  in  addition  thereto,  by  a  number  of  the  leading  daily  news- 
papers. 

It  has  been  said  that  we  cannot,  with  better  effect,  get  at  the  experi- 
ences and  best  practices  of  other  cities,  with  respect  to  all  matters  per- 
taining to  municipal  affairs,  "than  through  the  medium  of  this  organiza- 
tion, with  its  annual  gatherings  and  opportunities  for  personal  acquaint- 
anceship." 

I  desire  to  say,  in  this  connection,  that  I  consider  the  personal 
acquaintanceship  which  is  formed  by  municipal  officers  in  an  organization 
of  this  kind  a  most  important  factor  to  any  official  in  securing  data  and 
information  relative  to  any  duty  or  public  matter  with  which  he  may  be 
entrusted. 

In  the  larger  cities  of  the  country  public  officials  are  subjected  to  con- 
stant, and,  in  a  great  many  instances,  unwarranted  criticism.  Public 
improvements,  specifications,  contracts,  rates  and  methods  of  taxation, 
modes  of  assessment,  water  rents,  value  of  franchises,  and  numerous  other 
municipal  matters  are  constantly  made  the  subject  of  comparison  with 
other  cities,  oftentimes  with  a  view  of  impressing  the  public  that  their 
officials  are  negligent,  incompetent,  extravagant,  or  even  worse.  No  matter 
how  competent  and  efficient  an  official  may  be,  he  finds  himself  confronted 
with  "facts  and  figures"  (this  is  the  term  generally  applied)  that  he  can 
not  explain  satisfactorily  until  he  has  maHe  a  careful  analysis  and  research 
of  the  methods  and  conditions  in  vogue  in  the  cities  that  are  presented  to 
his  constituents  for  comparison  with  his  own.  It  is  a  very  easy  matter  to 
say  that  the  rate  of  taxation  in  one  city  is  twenty-five  dollars  on  each 
thousand  dollars'  worth  of  taxable  property,  while  in  another  it  is 
only  twenty  dollars,  and  thereby  create  unfavorable  comment;  but  when 
the  subject  is  analyzed,  and  it  is  found  that  in  the  first  instance  taxable 
property  is  assessed  at  fifty  per  cent  of  its  value,  while  the  latter  is 
assessed  at  seventy-five  per  cent,  of  its  value,  it  can  as  easily  be  shown 
that  the  twenty-dollar  rate,  under  those  conditions,  is  higher  than  the 
twenty-five  dollar  rate.  I  remember  a  few  years  ago  a  gentleman  came 
to  Cincinnati  from  the  city  of  Washington,  to  take  charge  of  one  of  its 
daily  newspapers  there,  as  managing  editor  thereof.  He  had  not  been 
in  Cincinnati  very  long  until  he  received  the  water  rent  bill  for  his  resi- 
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Oence.  A  comparison  of  the  bills  paid  by  him  in  Washington  for  the 
same-sized  house  showed  that  the  Cincinnati  rate  was  about  thirty-three 
per  cent,  higher  than  the  Washington  rate.  Without  seeking  any 
explanation,  he  at  once  made  an  attack  on  the  Water  Department.  But 
when  it  was  shown  that  the  city  of  Washington  received  its  water  by 
granty.  and  that  for  the  larger  portion  of  the  city  no  pumping  was 
lequired.  while  in  Cincinnati  it  was  necessary  to  first  pump  the  water  to 
2  reservoir,  to  a  height  of  two  hundred  and  forty  feet,  and  then  to  pump 
it.  a  second  time,  to  an  additional  height  of  two  hundred  and  thirty  feet 
to  a  water  tower,  in  order  that  he  might  receive  his  supply,  which  meant 
increased  cost,  he  was  satisfied. 

Therefore.  I  say,  it  is  this  personal  acquaintanceship  that  municipal 
oincers  form  in  an  organization  of  this  kind,  that  becomes  an  important 
factor  to  vou  in  obtaining  knowledge  on  municipal  affairs  in  general,  not 
only,  at  the  annual  meetings,  but  it  enables  you  at  any  time  to  com- 
municate with  your  fellow  members  and  secure  information  on  any  sub- 
ject in  which  you  may  be  interested.  My  experience  as  a  public  officer 
has  been  that  previous  to  our  organization  it  was  almost  impossible  to 
secure  information  pertaining  to  public  affairs  from  other  cities,  unless 
it  was  done  through  a  personal  investigation  involving  both  time  and 
money.  We  did  not  know  with  whom  to  correspond,  and  as  a  rule, 
even  if  we  did.  no  attention  was  paid  to  our  requests.  We  are  enabled 
to-day,  through  this  organization,  and  the  acquaintance  we  are  given 
the  opportunity  to  form  with  the  members  thereof,  to  put  ourselves  in 
touch  at  any  time,  with  any  of  its  members,  on  any  municipal  subject 
pertaining  to  their  respective  cities,  and  receive,  not  only  careful  and 
accurate  information,  but  receive  it  promptly  as  well. 

You  will  notice  from  the  manner  in  which  the  programme  pertaining 
to  the  business  of  the  convention  has  been  arranged,  that  all  papers 
to  be  presented  for  the  consideration  of  the  society  are  to  follow  the 
reports  of  the  standing  committees  on  the  particular  subjects  to  which 
they  may  refer,  and  I  would  suggest,  if  any  member  desires  to  submit 
any  additional  papers  on  any  of  the  subjects  for  which  standing  or 
special  committees  have  been  heretofore  created,  and  which  do  not  appear 
on  the  programme  as  printed,  that  he  present  the  same  in  the  order  in 
which  the  reports  of  the  committees  are  received,  and  in  order  to  expe- 
dite the  business  of  the  convention,  that  the  same  mode  of  procedure, 
with  respect  to  the  discussion  of  reports  or  papers,  be  followed,  as  was 
the  case  a  year  ago,  viz:  That  the  reports  of  committees  be  first  read,  that 
thereupon  all  papers  pertaining  to  the  subject-matter  be  presented;  that 
the  members  take  notes  as  to  any  questions  they  may  desire  to  ask; 
referring  to  papers  by  titles;  and  that,  upon  the  completion  of  the  read- 
ing of  the  reports  and  the  papers  submitted  in  connection  therewith,  the 
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discussion  relative  thereto  be  taken  up  and  finished  before  a  new  subject- 
matter  is  entered  into. 

I  would  respectfully  suggest  that  the  Committee  on  Taxation  and 
Assessment,  to  be  appointed  for  the  ensuing  year,  take  uo  and  submit 
a  report  at  the  next  meeting  of  the  society,  showing  the  rates  of  taxa- 
tion throughout  the  leading  cities  of  the  country — this  report  to  show, 
among  other  things,  the  percentage  of  value  of  real  estate  as  placed 
on  the  duplicate  for  taxation  in  the  various  cities,  the  tax  rate  in  each 
city,  as  well  as  a  division  thereof  showing  separately  the  rate  for 
municipal,  county,  state,  educational,  sinking  fund  and  interest,  special, 
and  all  other  purposes  that  go  to  make  up  the  grand  total.  Such  a 
report,  it  seems  to  me,  will  be  of  Incalculable  benefit  to  the  members 
of  the  society,  and  will  materially  aid  us  at  all  times  in  making  intelli- 
gent comparisons  of  the  tax  rates  of  our  respective  cities  with  those 
of  other  cities  to  be  presented  in  the  report. 

In  my  judgment,  there  is  no  question  concerning  municipal  affairs 
that  is  receiving  more  attention  throughout  the  country  to-day,  not  only 
by  public  officials,  but  by  the  citizens  and  press  of  the  various  muni- 
cipalities as  well,  than  that  of  "Municipal  Franchises."  I  would,  there- 
fore, sugfirest  and  recommend  that  an  additional  standing  committee 
be  created,  to  be  known  as  the  Committee  on  "Municipal  Franchises," 
and  that  this  committee,  when  appointed,  be  instructed  to  take  such 
steps  as  mav  be  necessary  to  enable  it  to  present  for  the  consideration 
•of  tne  society,  at  its  next  annual  meeting,  a  concise  statement  or  report 
(taking  as  a  basis  twenty  or  thirty  of  the  larger  cities  of  the  country, 
and  the  franchises  known  as  Street  Railway,  Gas  and  Electric  Lighting*, 
Telephone  and  Telegraph,  and  such  other  important  franchises  as  they 
may  deem  expedient),  showing,  among  other  things,  the  laws  and  ordi- 
nances under  which  franchises  of  this  character  are  granted;  the  officers 
empowered  with  the  duty  to  grant  them;  the  conditions  exacted  from 
the  beneficiaries,  as  to  street  maintenance,  construction,  etc.;  the  revenues 
derived  from  the  grants;  the  rates  of  fare  or  other  charges  permitted 
thereunder;  the  period  of  the  grants;  and  such  other  important  features 
as  in  the  judgment  of  the  committee  may  be  of  value.  By  this  method 
the  problem  of  municipal  franchises  can  be  considered  in  an  intelligent 
manner  at  our  next  meeting. 

I  would  further  recommend  that  a  special  committee,  to  be  known 
as  a  Committee  on  "Municipal  Data,^'  be  appointed,  and  that  this  com- 
mittee be  instructed  to  formulate  a  plan  providing  for  the  enactment  by 
Congress  of  the  necessary  legislation  looking  toward  the  more  com- 
plete establishment  and  maintenance  by  the  Government  of  a  "National 
Bureau  on  Municipal  Data,"  with  a  view  of  having  collected  through  it 
annually,   and   formulated   for   publication    and   distribution,   a    complete 
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report  with  respect  to  municipal  and  public  work  of  all  kinds;  showing 
the  kind  and  quality  of  material  used;  the  methods  employed;  the  com- 
parative cost  thereof;  the  results  obtained;  the  manner  of  using  it;  the 
conditions  under  which  the  work  has  been  done;  the  manner  of  pay- 
ments and  guarantees,  and  such  other  information  of  importance  relative 
thereto  as  the  committee  may  deem  advisable.  The  same  to  be  sub- 
mitted for  the  consideration  of  the  society  at  its  next  annual  meeting; 
and  if  it  meets  with  the  approval  of  the  society,  that  such  steps  be 
taken  at  that  time  as  may  be  necessary  with  a  view  of  having  the  same 
transmitted  to  Congress  with  a  recommendation  that  laws  be  enacted  to 
put  the  same  into  effective  operation. 

In  conclusion.  I  desire  to  extend  my  thanks,  first,  to  all  of  the  mem- 
bers of  the  v'arious  standing  and  special  committees,  as  well  as  those 
members  of  the  society  who  have  prepared  papers  for  our  consideration 
at  this  convention,  for  their  efforts  and  labors  in  that  behalf;  to  the 
Executive  Committee,  and  officers  of  the  society,  and  especially  the  Sec- 
retary, for  the  assistance  they  have  rendered  me  as  your  presiding  officer 
during  the  past  year:  and  the  members  in  general  for  their  attendance 
here  to-day,  as  well  as  for  their  endeavors  to  secure  additional  members 
for  the  society,  and  to  promote  its  interests  in  general ;  and  I  urge  upon 
you.  one  and  all.  to  go  forth  during  the  coming  year  with  renewed 
earnestness  upon  your  part,  to  impress,  not  only  upon  your  constituents, 
but  the  people  in  general,  and  municipal  officers  in  particular,  the 
importance  and  usefulness  of  this  society,  to  the  end  that  in  the  near 
future  the  American  Society  of  Municipal  Improvements  shall  be  looked 
upon  and  recognized  throughout  America  as  the  fountain  head  to  which 
municipal  officers  shall  look  for  the  most  modern  practices  with  respect 
to  the  management  of  municipal  affairs,  and  the  application  thereof  in 
the  most  economical  and  satisfactory  manner. 

I  thank  you  for  your  attention. 

The  President:  The  next  thing  in  order  is  the  report  of 
the  Secretary. 

REPORT  OF  THE  SECRETARY. 

October  5,   1897. 
To  THE  American  Society  of  Municipal  Improvements,  Assembled 

IN  THE  City  of  Nashville,  Tenn.: 
Sirs: 

I   have  the  following  report  to  make: 

Being  duly  elected  by  your  Honorable  Body  at  your  last  meeting  in 
Chicago.  111..  I  took  charge  of  the  minutes  of  the  last  meeting.  With  the 
assistance  of  the  President  they  have  been  published  in  pamphlet  form 
ind  distributed  to  the  several  members  of  the  society. 
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This  report  was  taken  in  charge  by  our  Honorable  President,  and, 
with  a  great  deal  of  labor,  has  been  perfected  and  published  in  its  present 
shape  after  receiving  bids  from  several  parties. 

Miss  Emma  Jacobson,  of  Chicago,  took  charge  of  the  stenographic 
work,  and  for  her  service  and  transcripts  of  the  last  convention  the 
society  paid  her  $139.00.  I  would  say  that  her  work  was  very  nicely  and 
quickly   done. 

The  society  was  at  an  expense  last  year  which  it  will  not  have  to 
bear  for  some  time,  viz:  the  lithographing  of  1,000  certificates  of  member- 
ship, which  cost  1 125.00. 

The  printing  of  the  annual  report  was  done  by  the  Swain  &  Tate 
Co.,  of  Milwaukee,  at  a  cost  of  I440.75. 

The  amount  of  money  collected  by  the  Secretary  was  $662.02,  which 
is  divided  as  follows: 

Membership  fee  from   18  cities  at  $5.00 $90.00 

Members'  dues,  at  $3.00,  from  154  members 462.00 

Ji  membership  certificates  were  issued  at  $1.00 72.00 

18  reports  of  the  year  1895  were  sold  at  25  cents 4.50 

33  reports  of  1896  were  sold  at  $1.00 33.00 

Incidental  amount  received 52 

Total    $662.02 

Receipts  from  all  sources  were  $1,156.99. 

Notices  of  the  present  meeting  have  been  sent  to  the  councils  of  all 
cities  in  the  United  States  of  5,000  inhabitants  and  over,  inviting  them  to 
send  delegates  to  attend  this  convention.  Invitations  have  also  been  sent 
to  over  two  hundred  city  officials,  not  members  of  this  society,  who  have 
had  correspondence  with  the  Secretary  during  the  past  year. 

A  number  of  personal  letters  have  been  sent  to  the  larger  Southern 
cities  who  had  not  before  been  members  of  this  society,  inviting  them 
to  send  their  city  engineers  and  as  many  of  their  other  officials  and 
councilmen  as  possible  to  attend  this  convention. 

The  interest  in  the  working  of  this  society  may  easily  be  seen  from 
the  fact  that  the  society  has  sixty-four  cities  represented  among  its 
members. 

There  are  many  city  officials  who  would  gladly  attend  these  conven- 
tions if  their  councils  and  public  works  departments  would  pay  their 
expenses,  which  should  be  borne  by  the  city  they  represent,  from  the 
fact  that  the  city  itself  is  the  one  profited  by  their  attendance. 

Many  members  living  at  a  distance  do  not  feel  able  to  bear  the 
expense  attending  our  conventions,  and  if  our  cities  were  aware  of  the 
vast  amount  of  information  to  be  gained  they  would  be  willing  to  send 
several  representatives,  and  think  the  money  well  spent. 
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According  to  a  resolution  passed  at  the  last  meeting,   one   annual 

report  was  sent  to  the  Mayor  of  each  city  represented  in  the  society, 

which  amounted  to  sixty-four  in  all;  a  note  was  enclosed  asking  the 

Mayor  to  call  the  attention  of  the  proper  officials  to  the  good  work  which 

is  being  done  by  our  society. 

Respectfully  submitted, 

D.  L.  FULTON, 

Secretary. 

The  President:     You  have  heard  the  report  of  the  Sec- 
letary.    What  is  the  pleasure  of  the  convention? 

Mr.  Copeland  of  St.  Paul:  I  move  that  it  be  accepted  and 
placed  on  file  and  printed  in  the  annual  report.    Motion  carried. 

The  President:  The  next  thing  in  order  is  the  report  of 
the  Treasurer.    Mr.  Kennedy: 

The  Treasurer  here  read  his  report  as  follows: 

TREASURER'S  REPORT 

To  THE  Honorable,  the  Finance  Committee  of  the  American 
Society  of  Municipal  Improvements,  in  Session  at  Nashville, 
Tenn..  Ocfober,  1897: 

The  undersiRned  hereby  exhibits  an  account  of  his  receipts  and 
expenditures  as  Treasurer  of  the  said  society  during  the  second  year  in 
which  he  has  served  in  that  capacity,  beginning  October  14th,  1896. 

It  must  first  be  stated  that  Mr.  D.  L.  Fulton,  your  Secretary,  from 
the  cash  which  he  received  in  his  official  capacity,  paid  two  accounts  on 
October  21st,  i8q6.  and  sent  the  receipts  therefor  to  your  Treasurer. 

These  accounts  were  duly  approved  by  Mr.  Herrmann,  President, 
and  by  Mr.  Fulton.  Secretary,  and  their  payment  was  legally  author- 
ized and  was  in  every  respect  proper,  but  as  the  cash  with  which  they 
were  paid  was  not  actually  received  by  your  Treasurer,  he  does  not 
charge  himself  therewith. 

These  accounts  were,  (i)  an  account  due  to  T.  A.  McNary,  of  Alle- 
gheny, Pa.,  for  circular  letters,  envelopes  postal  cards,  programmes, 
receipt  books,  etc.,  of  use  of  the  society,  $57.25;  (2)  an  account  due 
to  D-  L.  Fulton,  for  his  salary  as  Secretary  of  the  society,  one  year  end- 
ing October  i6th.  1896,  $100.00;  and  for  sundry  items,  including  postage 
stamps,  money  box,  record  book,  etc.,  for  use  of  society,  $22.09,  a  total 
of  $122.09. 
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These  said  two  accounts  aggregate  ($179.34)  One  Hundred  and  Sev- 
enty-nine and  34/100  Dollars. 

The  cash  actually  received  and  disbursed  by  your  Treasurer  is  shown 

as  follows,  viz: 

Cash  Receipts. 
1896. 

Oct.  14th.  ..Am' t  cash  on  hand  as  per  settlement  approved  by 

your    Finance    Committee $192.24 

Oct.  24th. .  .From  D.  L.  Fulton,  Sec'y,  as  per  letter  Oct.  22d. .. .      328.91 
Nov.  24th.. From  Aug.  Herrmann,  Pres.,  as  per  letter  Nov.  22d, 

for  copies  of  report 103.00 

Dec.  7th From   Aug.    Herrmann,    Pres.,    as   per    letter    Dec. 

5th,  for  copies  of  reports 75-00 

Dec.  31st... From  Aug.  Herrmann,  Pres.,  as  per  letter  Dec.  2d, 

for  copies  of  report 23.00 

1897. 

Jan.  4th From  D.  L.  Fulton,  Sec'yi  as  per  letter  Jan.  ist....        82.50 

Jan.  9th From  C.  C.  Brown,  for  copy  of  annual  report i.oo 

Jan.  15th... From    Capt.    L.    A.    Beach,    refunding    in    stamps 

amount  of  actual  account  paid  Jan.  nth .07 

Jan.  21  St. ..  .From  Aug.  Herrmann,  Pres.,  as  per  letter  Jan  20th, 

for  copies  of  reports 3.00 

Jan.  23d.... From  Aug.  Herrmann,  Pres.,  as  per  letter  Jan.  22d, 

for  copies  of  report 18.00 

Feb.  25th. .  .From  Aug.  Herrmann,  Pres.,  as  per  letter  Feb.  24th.  i.oo 

And  from  him  per  second  letter  of  same  date,  for 

copies   of  report 53-00 

Feb.  27th. .  .From  Aug.  Herrmann,  Pres.,  as  per  letter  of  Feb. 

26th.  his  personal  check  for  money  advanced  by  him 

for  use  of  the  society 150.00 

Mar.  1st From  D.  L.  Fulton,  SecVi  as  per  leter  Feb.  26th...        28.00 

April  7th... From   Aug.    Herrmann,    Pres.,    as   per  letter  April 

6th.  for  copies  of  reports 55-00 

May  17th. .  .From  D.  L.  Fulton,  Sec'y,  as  per  letter  May  14th..        30.02 

$1,143.74 
Sept.  1 3th.. From  D.  L.  Fulton,  Sec'y,  as  per  letter  Sept  nth..        13.25 

$1,156.99 
Disbursements. 
1896. 
Oct.  24th. .  .Paid   G.    H.    Benzenberg's   account,   for   money  ex- 
pended   for    society    for    railroad    agent    telegram, 
printing  and   express   charges    for  year    1896.     Ap- 
proved by  Aug.   Herrmann,  Pres $21.20 
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Oct  24ih ...  Paid  Milwaukee  Lithographing  and  Engraving  Co. 
account  for  1,000  membership  certificates.  Approved 
by  Aupr.  Herrmann,  Pres.,  and  D.  C.  Fulton,  Sec*y.      125.00 

Oct  24th ...  Paid   expense    account    of    Committee    on    Electric 

Street  Lighting.  Approved  by  Aug.  Herrmann  Pres.       84*75 

Kov.  nth.. Paid  Marr  and  Richards'  account  for  society  seal. 
Approved  by  Aug.  Herrmann,  Pres.,  and  D.  L.  Ful- 
ton. Sec*y   6.00 

KoT.  iith . .  Paid  Miss  E.  Jacobson's  account,  for  transcribing 
society  proceedings.  Approved  by  Aug.  Herrmann, 
Pres..  and  D.  L.  Fulton,  Sec/y 139.80 

Dec.  4th Paid  Commercial  Gazette  Job  Printing  Co.'s  account 

for  stationery,  etc.     Approved  by  Aug.   Herrmann, 

Pres.,  and  D.  L.  Fulton,  Sec'y 14.50 

Deci6th...Paid  T.  A.  McNary's  account,  for  printing.  Ap- 
proved by  Aug.  Herrmann,  Pres.,  and  D.  L.  Ful- 
ton,  Sec'y   92s 

1897. 

Jan.  4th Paid  D.  L.  Fulton's  account,  for  stationery,  express- 
age,  stamps,  certificate.  Approved  by  Aug.  Herr- 
mann. Pres.,  and  D.  L.  Fulton,  Sec'y 16.01 

Jan.  nth... Paid  Commercial  Gazette  Job  Printing  Co.'s 
account,  for  circulars,  etc.  Approved  by  Aug.  Herr- 
mann. Pres,,  and  D.  L.  Fulton,  Sec'y 2.85 

Jan.  nth... Paid  Norris  Peter's  account,  lithographing  and 
painting.  Approved  by  Aug.  Herrmann,  Pres.,  and 
D.  L.   Fulton.   Sec'y 14.00 

Jan.  nth... Paid  Capt.  L.  H.  Beach  (government  engineer)  for 
printing  copies  of  "Tree-root  from  Sewer  Pipe." 
Approved  by  Aug.  Herrmann,  Pres.,  and  D.  L.  Ful- 
ton,   Sec'y    3.25 

Jan.  nth... Paid  Franklin  Engraving  and  Electi otyping  Co.'s 
account,  for  circulars,  postage,  etc.  Approved  by 
Aug.  Herrmann,   Pres.,  and   D.   L.   Fulton,  Sec'y. .      131.90 

Jan.  nth... Paid  Gibson  &  Sorin  Co.'s  account,  for  circulars, 
postage,  etc.  Approved  by  Aug.  Herrmann,  Pres., 
and  D.  L.  Fulton,  Sec'y 10.20 

Jan.  i6th...Paid  T.  A.  McNary's  account,  for  labels,  etc. 
Approved  by  Aug.  Herrmann,  Pres.,  and  D.  L. 
Fulton.    Sec'y    5.13 

Jan Used   for  postage .07 
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Feb.  27th. . .  Paid  Swain  and  Tate  Co/s  account,  for  printing^ 
copies  of  proceedings  of  third  annual  meeting,  etc. 
Approved  by  Aug.  Herrmann,   Pres 440.75 

April  29th.. Paid  T.  A.  McNary's  account,  for  slips,  maps,  etc. 
Approved  by  Aug.  Herrmann,  Pres.,  and  D.  L. 
Fulton,    Sec'y    '. 6.00 

May  17th. .  .Paid  D.  L.  Fulton's  account,  for  certificates, 
stamps,  expressage,  etc.  Approved  by  Aug.  Herr- 
mann,  Pres 26.48 

$1,057.14 
Sept.  30th . .  Paid  Aug.   Herrmann's  account 73-92 

$1,131.06 
Recapitulation. 

From  the  foregoing  statement  it  will  be  seen  that  Mr.   D.   L. 
Fulton.  Secretary  of  the  society,  has  received  from  various 
.sources    cash $662.02 

And  has  disposed  of  the  same  by  paying  approved  accounts I79«34 

And  remitting  to  your  Treasurer 482.68 

$662.02 
Mr.  Aug.  Herrmann.  President  of  the  society,  has  received  from 

various  sources,  for  extra  copies  of  the  reports  of  the  annual 

meeting  held  in  Chicago,  in  October,  1896 $331.00 

And  has  advanced  for  use  of  the  society,  cash  to  the  amount  of. .      150.00 

All  of  which  has  been  paid  oyer  to  your  Treasurer,  amounting  to   $481.00 
Your  Treasurer  has  received  from  all  sources,  cash  as  follows,  viz: 

From  D.  L.  Fulton,  Secy $482.68 

From  Aug.  Herrmann,   Pres 481.OO 

From  C.  C.   Brown,  for  copy  of  report I.oo 

From  Capt.  L.  H.  Beach,  P.  O.  stamps  to  correct  error  in  account  .07 

Amount  on  hand  and  in  treasury  at  time  of  previous  settlement. .      192.24^ 

Total  cash  to  be  accounted  for $1,156.99 

Your  Treasurer  has  paid  sundry  accounts  and  expenses,  as  shown 
in  the  preceding  statement,  to  the  amount  of  $1,131.06,  whicji  leaves  a 
balance  in  the  hands  of  the  Treasurer  to  the  amount  of  I25.93. 

The  society  is  indebted  to  Hon.  Aug.  Herrmann  for  money  advanced 
by  him  February  27th,  1897,  as  hereinbefore  shown,  $150.00. 

The  above  amount  of  $25.93  is  to  the  credit  of  your  Treasurer  in  the 
Fourth   National   Bank  of  Nashville. 

All  of  which  is  respectfully  submitted,  this  October  sth,  1897. 

JOHN  L.  KENNEDY, 
Treasurer  of  American  Society  of  Municipal  Improvements. 
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Mb.  Kennedy:  The  item  from  Mr.  Herrmann  ($150.00) 
refers  to  money  advanced  by  Mr.  Herrmann  by  his  personal 
ciieck  to  meet  the  expenses  of  the  society.  There  have  been  two 
or  three  little  accounts  come  in  this  morning  which  will  be 
reported  on  hereafter. 

The  President:    Is  the  Finance  Committee  ready  to  report? 

Mr.  Ruxdlett,  Chairman  of  the  Finance  Committee:  The 
Finance  Committee  had  really  but  a  few  minutes  this  morning 
to  check  over  that  report,  and  we  will  submit  the  following, 
and,  if  we  find  it  necessary,  we  will  submit  a  further  report: 

REPORT  OF  FINANCE  COMMITTEE. 

American  Society  of  Municipal  Improvements: 
Gentlemen: 

Your  Committee  on  Finance  would  report  that  they  have  exam- 
ined the  report  of  the  Treasurer,  checked  up  the  receipts  and  vouchers 
for  disbursements,  and  find  the  same  to  be  correct. 

The  Treasurer's  books  show  that  there  is  apparently  now  on  hand 
in  the  treasury  a  balance  of  $25.93;  and  we  find,  on  further  investiga- 
tion, that  there  is  an  outstanding  indebtedness  as  follows: 

Secretary's   salary    $100.00 

President  August  Herrmann,  for  money  advanced 150.QO 

Sundry  small  bills 16.36 

Being  a  total  deficiency  of $266.36 

You  will  remember  that  the  last  year's  report  of  the  Finance  Com- 
mittee show^ed  a  deficit  of  $233.30,  so  that,  during  the  past  year,  receipts 
have   fallen  short  of  expenditures  $33.06. 

The  principal  item  of  expenditure  is  the  printing  of  the  annual 
reports,  which  cost,  this  year,  nearly  $700.00. 

There  were  received  from  copies  of  the  reports  sold  to  outside 
parties,  $330.00. 

The  committee  also  find  that  out  of  the  total  disbursements  of 
$1.31040,  nearly  a  thousand  dollars  was  expended  under  the  items  of 
printing  and  stationery,  which  seemed  to  the  committee  a  very  large 
amount,  but  we  are  assured  by  the  officers  of  the  society  that,  this  was 
largely  due  to  the  additional  maps  and  charts  required  for  the  annual 
report,    and    the    expenditure    for    this    purpose    another    year    will    be 
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much  smaller.  But  even  with  a  reduction  in  this  amount,  it  is  quite 
evident  that  the  society,  in  order  to  get  out  of  debt,  must  in  some  way 
curtail  expenses  during  the  coming  year. 

Your  committee  estimate  that  the  total  revenue  from  certificates  of 
membership  and  membership  dues  will  not  probably  exceed  $600.00. 

The  only  fixed  charges  of  the  society  are  the  Secretary's  salary  of 
lioo.oo.  The  balance  of  the  expenditures  is  in  the  hands  of  the  execu- 
tive officers,  and  your  committee  would  recommend  to  these  officers 
that  they  curtail  the  expenses  to  fit  the  income,  and  that  every  effort 
be  made  by  individual  members  to  increase  the  membership  of  the  asso- 
ciation. Respectfully  submitted, 

L.  W.  RUNDLETT, 
F.  J.  O'BRIEN, 

Committee. 

The  Prksidbnt:  Gentlemen,  you  have  heard  the  reading 
of  the  reports  of  the  Secretary  and  Treasurer — ^what  is  the  pleas- 
ure of  the  convention? 

Mr.  Boynton,  Davenport:  I  move  that  the  reports  be 
accepted,  filed  and  printed. 

Mr.  Andrew  Rosewater,  Omaha:  I  should  think  that  the 
printing  of  a  report  of  this  kind  would  be  of  no  benefit.  It 
would  simply  incur  expense  unnecessarily,  especially  at  a  time 
when  you  want  to  curtail  the  expenses.  I  would  suggest  that 
tliese  reports  to  be  filed  and  not  be  printed.  What  we  want  in 
these  publications,  that  go  abroad,  is  the  public  matters  of 
benefit  to  the  different  cities.  Matters  of  this  kind  have  no 
interest  to  outsiders,  and  are  of  no  interest  except  to  the  com- 
mittee men  who  manage  these  affairs.  I  move  that  this  report 
be  accepted  and  filed.    I  offer  that  as  an  amendment. 

The  President:  It  has  been  offered  as  an  amendment  that 
the  report  be  filed  but  not  printed. 

A  Dbleoatb:     Isn't  it  true  that  if  the  maps  which  were] 
included  in  the  last  report  hadn't  been  published,  the  receipts 
would  have  been  equal  to  the  expenditures,  and  that  this  will 
probably  not  occur  again? 

The  President:  There  is  no  question  about  that.  The 
Electric    Light    Committee   used,    last   year,   nearly   $90.00;    I 
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understand  there  is  no  expense,  this  year,  in  that  direction.  It 
seems  to  me  reports  of  this  kind,  bearing  on  the  condition  of 
the  society,  ought  to  be  embodied  in  the  annual  report.  It 
is  a  very  small  matter,  and  I  do  not  think  the  two  reports 
would  cover  ten  pages. 

Mr.  Thompson,  Peoria:  I  think  the  reports  are  read  here 
iu  the  meeting,  and  we  only  hear  them  at  the  meeting,  some  of 
the  members  are  not  here  even,  and  when  we  are  here,  we 
haven't  the  time  to  examine  into  these  reports.  The  first  thing 
I  do  when  I  receive  the  printed  reports  is  to  look  through  the 
leports  of  the  various  committees,  to  see  what  the  society  is 
doing.  I  think  it  would  be  very  foolish  indeed  to  curtail  the 
expenses  by  eliminating  these  reports  from  the  published  pro- 
ceedings of  the  association. 

Mr.  Bexzenberg,  Milwaukee:  I  think  the  financial  reports 
of  this  society  ought  to  be  printed  in  the  proceedings  if  we 
print  nothing  else.  We  should  place  the  financial  condition  and 
the  expenditure  of  money  before  the  membership.  I  think  that 
if  you  leave  it  out  it  will  establish  a  precedent  that  some  time 
A  ill  trouble  the  society  very  much. 

Mr.  F.  J.  O'Brien,  Oswego,  N.  Y.:  I  think  just  as  Mr. 
Benzenberg  does;  it  should  be  published,  so  that  the  people 
at  home  whom  we  represent  could  see  what  we  are  doing 
with  the  money,  and  just  what  it  costs  to  run  this  or  any 
part  of  it. 

The  President:  Does  any  one  second  the  amendment? 
If  not,  we  will  take  up  the  motion  as  originally  put,  that  the 
reports  be  received  and  filed  and  printed  in  the  annual  report. 

Adopted. 

The  President:  The  next  thing  in  order  is  the  reading  of 
the  report  of  the  Executive  Committee. 

Mr.  Benzenberg:  My  train  was  an  hour  late,  and  I  was 
unable  to  be  present  at  the  m.eeting  of  the  Executive  Com- 
mittee; I  understand,  however,  that  the  Committee  had  a 
meeting. 
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Thk  President:     You  say  they  did  have  a  meeting? 

Mr.  Benzenberg:  I  was  so  informed;  if  they  have  not, 
there  will  be  a  meeting  called  to-day,  at  about  the  noon  hour. 

On  motion  of  Mr.  O'Brien  the  Executive  Committee  was 
allowed  further  time  in  which  to  make  its  report  to  the  society. 

The  President:  That  is  the  only  business  we  have  for 
this  morning.  For  the  afternoon  we  have  the  report  of  the 
Committee  on  Street  Paving  and  quite  a  number  of  papers.  In 
that  connection  I  respectfully  request  that  the  members  be  here 
promptly  at  two  o'clock,  and  that  they  remain  with  us.  You 
will  notice  we  have  two  days  to  visit  the  exposition — we  don't 
want  to  go  there  to-day,  and  be  handicapped  by  having  a 
small  attendance  in  the  afternoon. 

Mr.  McMillan,  Rochester,  N.  Y.:  The  report  of  the 
President  was  passed  by  in  silence.  There  are  suggestions  of 
value  to  the  association  in  it,  and  I  move  that  the  report  be 
received,  filed,  and  printed  in  the  annual  report,  and  that  the 
suggestions  therein  be  referred  to  the  Executive  Committee. 

Mr.  Ernst  Adam,  Newark,  moved  to  amend  by  saying 
that  the  addresses  of  the  President  of  the  Common  Council  and 
of  the  Governor  and  the  annual  address  of  the  President  of  the. 
society  be  printed  in  the  report,  and  that  the  President's  address 
be  referred  to  the  Executive  Committee. 

Mr.  O'Brien:    That  is,  the  suggestions  contained  therein. 

This  motion,  meeting  with  a  second,  was  adopted. 

The  President:  That  finishes  the  business  for  this  morn- 
ing, and  after  we  adjourn  I  kindly  request  that  those  who 
have  not  seen  the  Secretary  will  do  so  as  soon  as  possible,  in 
order  that  we  may  know  where  we  stand  financially. 

The  Secretary:  I  will  say  I  brought  along  a  number 
of  our  annual  reports  for  1895  and  1896,  and  any  new  mem- 
bers who  have  not  had  any  of  these  annual  reports  can  have 
them  by  paying  the  price  that  is  fixed. 
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The  Puesident:  The  price  is  one  dollar.  Of  course  the 
new  members  know  that  after  they  acquire  a  membership  in 
tiie  society  one  copy  of  the  annual  report  is  furnished  them 
gratis. 

The  convention  here  adjourned  until  2  o'clock  p.  m. 

Tuesday,  October  5th,  1897. 

AFTERNOON  SESSION. 

The  afternoon  session  was  called  to  order  by  President  Herr- 
mann at  2:35  p.  m. 

The  report  of  the  Executive  Committee  was  read  by  the 
Chairman,  Mr.  Benzenberg,  of  Milwaukee. 

REPORT  OF  EXECUTIVE  COMMITTEE. 

Nashville,  't'ENN.,  October  5th,  1897. 

To  THE  Members  of  the  American  Society  of  Municipal  Improve- 
ments: 
Gentlemen : 

Your  Executive  Committee  submits  for  your  consideration  the  fol- 
lowing report: 

On  September  25th,  1897,  your  committee  transmitted  the  follow- 
ing' communication  to  the  proposed  convention  of  Mayors  and  Council- 
men,  which  explains  itself: 

To  the  Officers  and  Delegates  Assembled  at  the  National  Con- 
vention OF  Mayors  and  Councilmem,  Columbus,  O.,  Septem- 
ber 28th,  1897: 

Cincinnati,  O.,  Sept.  25TH,  1897. 

Gentlemen: 

The  atention  of  the  undersigned,  the  Executive  Committee  01  the 
American  Society  of  Municipal  Improvements,  has,  through  an  invita- 
tion to  participate  in  the  proceedings  thereof,  been  called  to  the  pro- 
posed national  convention  of  Mayors  and  Councilmen,  to  be  held  in 
the  city  of  Columbus,  O.,  from  September  28th  to  October  ist,  1897, 
inclusive. 

This  Committee  desires,  in  behalf  of  its  members,  to  extend  its 
thanks  for  such  invitation,  but  regrets,  however,  that  they  will  not  be 
able  to  attend  the  proposed  convention,  for  the  reason  that  they  are 
now.    and    have    been    for   some    time    past,    engaged    in    preparing    a 
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programme  and  making  the  necessary  arrangements  for  the  fourth 
annual  convention  of  the  American  Society  of  Municipal  Improvements, 
which  convenes  in  the  city  of  Nashville,  commencing  October  5th,  1897. 

The  object  of  your  proposed  organization  meets  with  our  unqualified 
endorsement. 

The  question  arises,  however,  as  to  whether  it  is  advisable  to  per- 
manently establish  two  national  associations  with  practically  the  same 
objects  in  view.  In  this  connection,  we  desire  to  submit  for  your  con- 
sideration: 

1st.  A  copy  of  the  constitution  of  the  American  Society  of  Munici- 
pal Improvements. 

2d.  A  list  of  the  cities,  as  well  as  the  names  of  the  individuals,  who 
have  already  acquired  a  membership  in*  this  society. 

3d.  A  number  of  copies  of  the  proceedings  of  the  last  annual  con- 
vention of  the  society. 

4th.  A  number  of  copies  of  the  programme  for  the  next  annual 
meeting  of  the  society. 

It  will  be  observed  that  the  objects  of  the  American  Society  of 
Municipal  Improvements,  as  well  as  the  eligibility  of  acquiring  a  mem- 
bership therein,  are  practically  the  same  as  those  set  forth  in  your  pre- 
liminary call. 

From  the  number  of  cities,  as  well  as  members,  who  have  acquired 
a  membership  in  our  society,  it  is  apparent  that  we  have  established,  not 
only  a  permanent  organization,  but  an  examintion  of  the  annual  reports 
of  former  meetings  will  show  that  we  have  established  a  useful  and 
important  association  as  well. 

In  our  opinion,  it  would  be  far  better  for  all  persons  interested,  if 
municipal  officers  of  every  character  could  be  grouped  or  banded 
together  in  one  permanent  organization,  rather  than  in  two  organiza- 
tions with  practically  the  same  objects  in  view. 

It  is  the  intention  of  our  society  to  so  arrange  its  work  in  the 
future  that  it  may  be  divided  oflF  in  sections.  Thus,  if  a  convention  is 
called,  the  work  of  which  will  require  from  six  to  ten  days,  it  can  be 
so  apportioned  that  such  members  of  the  society  as  so  desire  need  only 
attend  on  those  days  of  the  annual  conventions  at  which  subjects  or 
sectional  work  in  which  they  are  particularly  interested  are  presented 
for  consideration  and  discussion,  thus  saving  a  great  deal  of  time,  and 
at  the  same  time  giving  them  the  benefits  of  the  proceedings  of  the 
entire  session  through  the  publication  and  distribution  of  the  annual 
reports. 

If.  after  the  consideration  of  the  matters  presented  by  us  herein, 
it  is  your  opinion  that  another  organization  should  be  established,  we 
respectfully  suggest  that  you  take  such  action  as  will  provide  for  holding 
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your  next  convention  at  the  same  time  and  place  as  that  of  our  society, 
thereby  enabling?  all  parties  interested  to  more  fully  and  intelligibly 
discuss  the  suggestions  that  we  present  for  your  consideration. 

Respectfully  transmitted  to  the  proposed  convention  of  Mayors  and 
Councilmen.  Columbus,  O.,  Sept.  28th,  1897,  by  the  Executive  Com- 
mittee of  the  American  Society  of  Municipal  Improvements. 

AUG.    HERRMANN, 

Chairman. 
E.  B.  GUTHRIE,  Buffalo,  N.  Y., 

VVM.  D.  KERR,  Chicago,  111., 

ERNEST   ADAM,    Newark,    N.  J., 

D.  L.  FULTON,  Allegheny.  Pa., 

JOHN    L.    KENNEDY,    Nashville,   Tenn., 

G.   H.   BENZENBERG,   Milwaukee,  Wis., 

AUG.    HERRMANN,    Cincinnati,   O. 

Executive  Committee  of  American  Society  of  Municipal  Improvements. 

Your  committee  reports  that  it  has  received  no  official  reply  to  this 
communication. 

(Mr.  Benzenbero:  Mr.  President — You  will  pardon  me  if 
I  say  that  I  have,  shortly  before  leaving  home,  received  informa- 
tion from  one  who  attended  that  convention — not  the  Mayor 
of  Milwaukee,  because  he  is  loyal  to  this  organization — but 
from  parties  who  attended  the  meeting,  that  they  took  the  com- 
munication up  for  consideration,  and  that  there  had  been  con- 
siderable dispute;  that  some  of  the  Mayors  were  in  favor  of 
uniting  with  this  organization,  believing  that  it  would  be  of 
interest  to  those  assembled  to  have  the  heads  of  the  different 
departments  united  with  them  in  one  organization,  and  they 
would  ultimately  have  to  depend  upon  the  heads  of  the  dif- 
ferent departments  for  practical  information,  but  the  opposi- 
tion to  that  scheme  prevailed,  and  it  was  decided,  as  I  under- 
stand, that  the  heads  of  the  different  subordinate  departments 
were  not  wanted  in  that  organization.)  Resumes  reading  of 
report,  as  follows: 

Your  committee  recommends  that  the  Chairman  of  the  Committee 
on  Street-Pavinf?  be  allowed  $50.00  for  expenses  incurred  in  collecting 
data  for  the  report  of  that  committee. 

Your  committee  further  recommends  that  hereafter  no  expense  be 
incurred  by  either  of  the  standing  or  special  committees  until  the  same 
has  been  approved  and  authorized  by  the  Executive  Committee. 
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Your  committee  also  recommends  that  the  recommendation  of  the 
President  that  a  standing  committee  known  as  the  Committee  on 
"Municipal   Franchises"  b^  provided  for,  be  adopted. 

We  also  recommend  that  the  suggestion  by  the  President  that  a 
special  commitjtee  known  as  the  Committee  on  "Municipal  Data,"  be 
adopted,  and  that  such  a  committee  be  appointed,  with  instructions  to 
proceed  in  their^work  in  the  manner  indicated  in  the  President's  anhual 
address. 

Your  committee  also  approves  of  the  suggestions  made  by  the 
President  with  reference  to  the  work  to  be  performed  by  the  Committee 
on  Taxation  and  Assessment  during  the  coming  year,  and  directs  that 
committee  to  proceed  in  the  manner  indicated. 

To  provide  for  the  recommendations  herein  contained,  your  com- 
mittee recommends  that  Section  4,  Article  4,  be  amended  by  substituting 
the  following  so  that  the  same  will  read  as  follows: 

Sec.  4.    There  shall  be  appointed  annually  the  following  standing 

committees: 

1.  Street- Paving; 

2.  Electric  Street-Lighting; 

3.  Sewerage*  and  Sanitation; 

4.  Waterworks  and  Water-Supply; 

5.  Taxation   and  Assessments; 

6.  City  Government  and  Legislation; 

7.  Disposition  of  Garbage  and  Street  Cleaning; 

8.  Review ; 

Q.     Municipal  Franchise's. 

The  number  on  each  committee  shall  be  three,  and  the  Chairman  may 
add  such  names  as  he  may  deem  advisable.  Such  committee,  however, 
shall  not  be  authorized  to  incur  any  expense  to  the  society  without 
previous  consent  of  the  Executive  Committee. 

All  of  which  is  respectfully  submitted. 

AUG.   HERRMANN, 
G.  H.  BENZENBERG, 
ERNEST  ADAM, 
D.  L.  FULTON, 
JOHN   L.    KENNEDY, 

Executive  Committee. 

The  President:  Gentlemen,  you  have  heard  the  report  of 
the  Executive  Committee.  What  is  the  pleasure  of  the  con- 
vention? 


r 
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Mr.  Van  Duyne,  Newark:  I  move,  Mr.  President,  that 
the  report  be  received,  and  the  recommendations  be  concurred 
in  by  the  convention,  and  also  that  the  report  be  printed  in  the 
annual  report. 

Uniniously  adopted. 

The  President:  Of  course  the  amendment  to  the  constitu- 
tion will  have  to  go  over  until  to-morrow.  The  next  order  of 
business  is  the  report  of  the  Committee  on  Street  Paving.  Is 
Mr.  Thompson  present? 

Mr.  Thompson,  Peoria,  111.:  The  Committee  on  Street  Pav- 
ing have  been  working  very  hard  for  the  last  three  or  four 
days,  endeavoring  to  complete  the  report  for  this  convention. 
There  is  so  much  data  on  hand  which  needs  compiling,  and 
from  which  it  is  desired  to  derive  some  conclusions,  that  we 
would  ask  to  have  our  report  continued  until  to-morrow  morn- 
ing. 

The  President:  If  there  is  no  objection  the  Committee 
on  Street  Paving  will  be  given  further  time.  The  first  paper 
to  be  presented  is  entitled:  "The  Practicability  and  Advisa- 
bilit>'  for  a  City  Like  Minneapolis  to  Eay  and  Maintain  Its  Own 
iVsphalt  Pavements.' 

Mr.  Ri'ndlett,  St.  Paul:  I  know  it  will  be  a  source  of 
great  regret  to  all  who  have  been  present  in  previous  conven- 
tions that  Mr.  Cappelen  will  not  be  here  to  read  his  own  report, 
but  he  was  detained,  and  at  the  last  moment  handed  it  to  me, 
with  the  request  that  I  read  it. 

The  President:  Before  proceeding  to  the  reading  of  the 
papers,  I  suggest  that,  should  any  member  desire  to  ask  any 
question  with  respect  thereto,  he  take  the  name  of  the  paper  by 
title,  and  when  all  the  papers  on  any  particular  subject  are  dis- 
posed of,  that  thereupon  we  proceed  with  the  discussion  thereof. 
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"THE  PRACTICABILITY  AND  ADVISABILITY  FOR  A 

CITY   LIKE  MINNEAPOLIS  TO   LAY  AND 

MAINTAIN   ITS  OWN  ASPHALT 

PAVEMENTS." 

BY   F.    W.    CAPPELEN,    CITY    ENGINEER,    MINNEAPOLIS,    MINN. 

Minneapolis  has,  at  present,  about  eleven  miles  of  what  is  usually 
called  "Standard  Asphalt  Pavement,'*  laid  by  three  different  companies, 
each  company  usini?  a  distinct  kind  of  asohalt  and  mixture. 

Of  Trinidad  Pitch  Lake  Asphalt  there  are  110,000  square  yards: 

Of  which  28.000  yards  were  laid  in  1890,  under  a  five-year  gfuaranty, 
at  $2.75  per  square  yard. 

Of  which  12.000  yards  were  laid  in  1891,  under  a  five-year  guaranty, 
at  $2.75  per  square  yard. 

Of  which  10,000  yards  were  laid  in  1894,  under  a  ten-year  guaranty, 
at  $2.83  per  square  yard. 

Of  which  60,000  yards  were  laid  in  1896,  under  a  ten-year  guaranty, 
at  $2.43  per  square  yard. 

Of  Utah  Wasatch  Limerock  Asphalt: 

19,000  yards  were  laid  in  1895,  under  a  ten-year  gn^iaranty,  at  $2.49 
per  square  yard. 

Of  Utah  Wasatch,  in  combination  with  California  Asphalt: 

35,000  yards  were  laid  in  1896,  under  a  ten-year  guaranty,  at  $2.38 
per   square   yard. 

The  guarantv  on  the  Trinidad  pavement  laid  in  1890  expired  in  1895, 
and.  after  the  street  had  been  put  in  what  was  considered  "good  repair," 
it  was  accepted,  and  the  contractors  were  released  from  their  guaranty, 
which  consisted  only  of  a  10  per  cent,  cash  retainer. 

The  guaranty, on  the  1891  job  expired  last  year.  The  writer  refused 
to  accept  the  street,  and  ordered  the  contractors  to  resurface  same, 
This  has  not  yet  been  done.  The  City  Council  has  again  ordered  the 
street  resurfaced,  and  an  answer  is  expected  daily  from  the  contractors. 
There  is  about  $3,600.00  cash  retained  by  the  city.  In  case  the  company 
should  refuse  to  resurface,  or  a  compromise  should  not  be  effected,  the 
city  will  keep  the  cash  and  probably  bring  suit  against  the  company 
for  the  balance  that  will  be  required  to  resurface  the  street,  about  12,000 
square  yards. 

During  the  last  two  years,  only  about  $200.00  has  been  expended  by 
the  city  for  further  repairs  on  the  pavement  laid  in  1890  and  accepted  in 
1895,  but  $2.00  to  $2.25  has  been  the  price  which  the  city  had  to  pay  per 
square  yard  for  patching  the  surface  where  holes  had  worn  through. 
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The  pavements  laid  during  1894,  1895,  and  1896,  have  been  repaired 
several  times.  The  accompanying  plat  shows  the  method  adopted  in 
registering  repairs,  and.  in  this  particular  case,  refers  to  Hennepin 
avenue  pavement.  laid  in  1894,  of  Trinidad  asphalt.  The  work  was  done 
in  October  and  November,  hence  the  awful  amount  of  resurfacing 
required  and  made  the  next  year. 

The  demand  for  frequent  repairs  during  this  season  led  me  to  think 
01  the  advisabilitv  of  the  city  owning  its  own  plant. 

Repairs  were  frequently  needed,  more  so  than  ever  before,  and  par- 
ticularly on  the  streets  paved  last  year.  Probably  the  uncalled  for  inces- 
sant flooding  of  the  pavement  by  old-fashioned  street  sprinklers,  run 
and  operated  by  "Polities'*  beyond  the  City  Engineer's  control,  had 
more  to  do  with  the  repairs  required  than  anything  else. 

The  Warren  Scharf  Asphalt  Paving  Company  and  E.  M.  Ayers 
(using  Utah  and  California  mixture)  have  each  a  plant  in  the  city.  The 
.\merican  Asphalt  Company  (now  defunct),  which  laid  the  19,000  yards 
of  Utah  limerock  asphalt,  has  no  plant,  having  sold  theirs  to  Mr.  Ayers. 

The  Warren  Scharf  and  Ayers  companies  were  promptly  notified 
to  make  repairs  when  required,  and,  although  the  specifications  demand 
that  if  repairs  are  not  commenced  in  six  (6)  days  after  notification  by  the 
City  Engineer,  the  city  may  cause  the  repairs  to  be  made  by  anybody 
and  paying  for  the  same  out  of  the  guaranty  fund,  the  companies  did 
not  comply  with  the  demand  for  several  weeks.  The  condition  of  the 
streets  grew  correspondingly  worse,  and  public  kicks  more  frequent. 
Both  companies  were  paving  in  other  cities,  and  simply  suited  their 
own  convenience.  Meanwhile,  the  city  Jiad  to  wait.  Commencing  suit 
would  not  do  much  good.  Inviting  other  companies  to  come  and  do 
the  work  would  be  equally  unsuccessful,  so  all  the  city  could  do  was 
to  wait  and  grin  and  bear  it.  Asphalt  pavement  meanwhile  getting  a 
vcr>-  black  eye  as  a  general  proposition,  then  the  advocates  of  vitrified 
brick  would  naturally  not  let  such  an  oportunity  slip  by  without  using  it 
to  the  utmost  in  their  favor. 

It  is.  of  course,  fair  to  presume  that  the  condition  as  it  existed  this 
season  in  Minneapolis  may  be  partly  due  to  the  fact  that  no  new  asphalt 
n-as  laid,  although  bids  for  such  work  were  received. 

As  all  kinds  of  asphalt  can  now  be  purchased  in  the  open  market, 
the  writer  can  not  see  any  particular  reason  why  the  city  should  not 
build  its  own  plant,  buy  the  necessary  material,  and  lay  and  maintain 
ns  own  pavements.  Repairs  could  then,  of  course,  be  made  promptly 
and  systematically,  and  instead  of  demanding  the  guaranty  from  the 
contractors  the  city  would  do  its  own  pavements  for  considerably  less 
first  cost  and  assume  all  risks  itself. 
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Asuminjf  that  20.000  square  yards  are  to  be  laid,  the  cost  would  be 
about  as  follows: 

Trinidad: 
Excavation    and    grading    and    removal    of    old 

cedar  paving;   10      cents  per  sq.  yd. 

6  inches  concrete  1:2:5.     i  bbl.  cement  to  lay  5.2 

sq.    yds 48 

Ashphalt  surface.  25^  inches: 

One  (i)  ton  asphalt,  I30.00,  New  York  as  basis. 
No.  4C0  asphaltic  cement  to  one  (i)  cb.  yd 

of   paving   material,   Mpls $8.00 

No.  200  limestone  dust 20 

I  cb.  yd.  sand 1.25 


ii        ti     (*      « 


$9-45 

This  will  lay  13  sq.  yds.,  or  73  cents  per  sq.  yd. 

for  material  73  '*  "  " 

Labor    mixing    4  "  "  " 

hauling   10  "  "  " 

laying    6  "  "  " 

Superintendence     2j4  "  "  *' 


^1.535^  per  sq.  yd. 
Assuming  plant,  etc..  to  cost  $20,000.  4  per  cent. 

interest  on  20.000  sq.  yds.  would  be 0.4 


Or   total   first  cost .• $i.57j^ 

As  California  and  Utah  asphalts  can  be  laid  down  in  Minneapolis 
for  about  $30.00  per  ton,  a  reduction  can  be  made  in  the  cost  of  the 
asphaltic  surface  as  compared  with  the  Trinidad  of  about  13  cents  per 
square  yard,  or,  say,  a  total  first  cost  for  these  two  classes  of  asphalt  per 
square  yard  would  be  $1.45. 

Bids  on  a  five  (5)  year  guaranty  were  received  only  a  few  weeks 
ago  in  Omaha.  Neb.,  at  $1.45  per  square  yard,  if  not  less.  As 
Sicily  rock  asphalt  has  been  oflFered  the  writer  for  $8.50  f.  o.  b.  New 
York  per  long  ton.  the  writer  feels  confident  that  the  European  rock 
asphalts  can  be  put  down  for  $1.50  per  square  yard,  first  cost.  As 
the  average  price  per  square  yard  of  asphaltic  pavements  laid  during^ 
1896  in  the  United  States,  on  a  basis  of  five-year  guaranty,  was  about 
$2.30,  it  would  seem  that  profit,  risks,  and  repairs  would  amount  to 
about  80  to  go  cents  per  square  yard,  and  the  writer  believes  that 
the  municipality  could  well  afford  to  assume  the  risks,  particularly 
as   it   seems   to   be  a  fact  that  in    Buffalo,   where   more  asphalt   pave- 
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mcnts  exist  than  anywhere  else,  the  repairs  per  square  yard,  after  expira- 
tion of  the  five-year  guaranty,  amounts  to  only  about  5  cents  per  square 
yard  for  several  years. 

The  writer  has  purposely  not  touched  upon  details  of  plants  at  all. 
twenty  thousand  dollars  will  provide  for  land,  tools,  and  a  plant  that 
can  turn  out  2,000  square  yards  asphalt  surface  per  day. 

The  question  of  municipal  ownership,  considered  as  a  whole,  is  of 
importance,  and  it  is  hoped  that  these  remarks  will  be  considered  worthy 
of  discussion.  In  connection  herewith,  it  may  be  of  interest  to  the 
society  to  know  that  the  writer  has  just  now  finished  18,000  square 
yards  of  brick  pavement  on  the  day  labor  plan. 

The  City  Council  of  Minneapolis,  after  rejecting  bids  three  times, 
instructed  the  writer  to  buy  the  necessary  material  in  the  open  market,  and 
employ  the  required  labor  and  pave  Seventh  street  with  vitrified  brick. 

The  work  has  been  done,  the  writer  buying  what,  in  his  opinion,  was 
the  best  brick  in  the  Minnesota  market,  viz:  The  Purington  standard 
repressed  brick  at  Galesburg,  111.    The  cost  was  as  follows: 

Brick,  f.  o.  b.  Mpls.,  per  sq.  yd. .  87.1  cents. 

Hauling  same  "     "      "  . .       3.5 

Laying        "  "    "      •'  . .  4.0 

Murphy  grout  filler  "     "      "  . .  17.5 

6  inches  concrete  "     "      "  . .  48.0     **     (i  bbl.  cement  to  5.2  sq.  yd. 

concrete.) 
Sand  cushion,    grading,   and    in- 
cidentals,   per.    sq.    yd 7.4      " 

$1,675^ 

The  last  bid  received  for  the  work  was  $^.00.  The  work  has  been 
done  excellently,  as  no  pains  were  spared  in  any  direction;  $1.75  per 
day  of  ten  hours  was  paid  for  common  labor.  The  Purington  Com- 
pany also  gave  a  personal  guaranty  to  replace  all  worn  out  brick  for 
a  period  of  ten  years.  Des  Moines  brick  from  Iowa  could  have  been 
bought  for  85.5  cents  per  square  yard,  but  the  writer  considered  the 
Purington  brick  so  much  superior  that  he  did  not  think  the  difference 
of  1.6  cents  per  yard  worth  consideration^  Freight  to  Minneapolis  on 
the  brick  amounted  to  about  39  cents  per  square  yard  out  of  the  87.1 
cents   mentioned. 

The  amusing  part  of  this,  the  first  municipal  attempt  in  the  paving 

line,  is  that  the  dear  public. is  pleased,  and  no  kicks  were  registered  but 

from  disappointed    contractors. 

F.  W.  CAPPELEN, 

City  Engmeer,  Minneapolis,  Minn. 
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The  President:  The  next  paper  is  entitled:  "Results  of 
One  Year's  Work  with  a  Chemical  Laboratory  for  Testing 
Asphalts." 

"RESULTS  OF  ONE  YEAR'S  WORK  WITH  A  CHEM- 
ICAL LABORATORY  FOR  TESTING  ASPHALTS." 

BY   GEO.    VV.   TILLSON,   CITY   ENGINEER,   BROOKLYN,    NEW  YORK. 

In  the  spring  of  1895  there  were  fifteen  miles  of  asphalt  pavement 
in  the  city  of  Brooklyn.  During  that  season  about  ten  miles  more  were 
laid.  In  1896  so  great  was  the  interest  for  still  more  asphalt,  that 
the  Department  of  City  Works  deemed  it  a!dvisable  to  establish  a 
chemical  laboratory  for  the  purpose  of  testing  in  all  its  forms  the  asphalt 
and  all  other  materials  that  go  to  make  up  an  asphalt  pavement.  Accord- 
ingly, in  April  the  Bord  of  Aldermen  authorized  the  Commissioner  to 
install  such  a  laboratory  at  a  cost  not  to  exceed  $1,000. 

A  chemist  was  at  once  appointed  and  the  work  begun.  Members 
of  the  department  were  sent  to  each  asphalt  plant  in  the  city,  and 
exact  records  were  made  of  the  proportions  used  in  the  different  mix- 
tures, as  well  as  temperatures.  Samples  of  all  ingredients  were  taken 
for  the  chemist:  the  material  was  followed  on  the  street,  and  the  exact 
location  of  each  of  the  mixtures  noted  for  future  reference.  The 
samples  were  turned  into  the  laboratory,  where  they  were  analyzed 
separately,  and  after  having  been  mixed,  so  that  any  diflFerence  between 
the  actual  and  theoretical  results  could  be  discovered  as  well  as  any 
variations  from  the  theoretical  specifications,  the  idea  at  first  being 
not  so  much  to  direct  the  contractor  as  to  find  out  what  he  was  doing, 
and,  by  observation  in  the  future,  ascertain  the  results  of  these  mixtures. 

Bitumen  beins:  such  an  evasive  substance,  and  one  upon  the  deter- 
mination of  which  chemists  differ  so  greatly  as  to  method,  it  was 
decided  arbitrarily  to  call  all  matter  in  the  asphalt  or  pavement  soluble 
in  carbon  bi-sulphide.  bitumen.  This  would,  of  course,  include  a  cer- 
tain portion  of  the  residuum  oil  when  that  was  used  as  a  flux.  The 
specifications  provided  that  9  per  cent,  of  the  completed  pavement  should 
be  soluble  in  carbon  bi-sulphide.  The  different  analyses  resulted  as  fol- 
lows : 

Highest     9.88  Der  cent. 

Cranford   &  Co Lowest      8.96     " 

Average    9.33     " 

Highest     9.86  oer  cent. 

Eastern  Bermudez  Asphalt  Paving  Co ;...  Lowest      8.QI     '*       *' 

Average    9.36     "       '* 

Highest    10.13  per  cent. 

Brooklyn  Alcatraz  Asphalt  Co Lowest      8.91     "       " 

Average    9.71     "       " 

Fruin-Bambrick  Construction  Co Average    8.48  per  cent. 
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The  specifications  further  provide  that  no  great  amount  of  matter 
shall  be  volatile  at  a  temperature  of  250  degrees  F.  Analysis  of  samples 
of  Calfornia  maltha  showed  the  matter  volatile  ^ 

at  212  degrees  F.  0.00  per  cent, 

at  250  degrees  F.  in  5  hours  0.77  ** 
at  325  degrees  F.  in  7  hours  1.70  " 
at  400  degrees  F.  in  7  hours  7.62    " 

while  Pennsylvania  residuum  oil  showed 

at  325  degrees  F.  in  7  hours  0.51  per  cent, 
at  400  degrees  F.  in  7  hours  2.44    "      " 

Tests  were  also  made  to  determine  the  fineness  of  the  sands  used  by 
the  different  contractors,  and  also  of  the  pulverized  limestone. 

During  the  winter  analyses  were  made  of  a  number  of  pavements 
of  different  ages  to  asceitain  how  they  compared  with  those  being  laid 
at  present.  The  following  table  shows  the  result,  as  well  as  other  con- 
ditions that  must  be  considered  in  comparing  different  pavements: 
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This  table  is  jriven  for  what  it  is  worth,  but  it  contains  all  the  infor- 
mation about  these  pavements  that  can  be  obtained  at  the  present  time. 
They  were  all  laid  by  the  same  contractor,  and  it  is  presumed  that 
those  laid  in  the  same  year  were  approximately  of  the  same  mixture. 
It  will  be  seen  that,  as  a  rule,  the  newest  pavements  show  the  most 
bitumen,  and  that  those  on  the  steep  grades  were  in  the  best  condi- 
tion. As  the  facts  are  too  meagre  to  make  an  extended  analysis  of  any 
particular  value,  none  will  be  attempted. 

In  February  of  this  year,  samples  of  pavement,  taken  from  the 
street,  made  of  the  three  different  kinds  of  asphalt  in  use,  were  immersed 
in  distilled  water  for  the  purpose  of  testing  the  claims  of  the  different 
contractors  that  their  material  was  not  as  badly  affected  by  the  action 
of  water  as  that  of  the  others.  At  the  end  of  six  months,  Sample  No.  i 
had  become  oxydized.  considerably  swollen,  soft  and  punky.  Sample 
No.  2  about  the  same  in  character,  but  less  in  degree.  Sample  No.  3, 
very  slightly  oxydized. 

In  water  containing  a  20  per  cent,  solution  of  salt  there  was  no 
apparent  change.  This  last  result  was  somewhat  surprising,  as  the  con- 
tractors complain  that  salt  water  running  from  the  freezers,  as  ice  cream 
is  being  loaded  into  wagons  at  the  factories,  destroys  the  pavement  in 
a  very  short  time.  It  is  possible,  however,  that  the  alternating  action 
of  the  salt  water  and  the  air  might  have  a  more  deleterious  effect  than 
the  former  alone:  or  that  if  the  pavement  treated  with  salt  water  in 
the  laboratory  could  be  subjected  to  the  same  action  it  would  have 
received  on  the  street, .  it  might  have  failed  there,  also.  As  this  experi- 
ment has  not  been  fully  carried  out,  it  has  been  deemed  best  not  to  dis- 
close, at  present,  the  individuality  of  the  different  samples. 

The  work  of  the  present  season  has  been  to  carry  on  the  analysis 
of  the  samples  from  every  street  paved  as  detailed  above,  and  also  to 
make  investigations  as  to  the  value  of  chemical  analysis  for  practical 
results. 

There  are  many  problems  that  present  themselves  to  the  chemist  for 
solution. 

1st.  Is  it  possible  by  an  analysis  to  determine  if  different  asphalts 
chemically  the  same  will  all  make  good  pavements.  Experience  up  to 
the  present  time  would  seem  to  answer  no.  When  the  asphalt  for  the 
Eighth  avenue  pavement  in  New  York  was  submitted,  it  was  examined 
by  chemists  and  pronounced  good,  and  yet  the  pavement  made  from  this 
same  material  was  a  signal  failure.  But  there  is  no  record  of  how  the 
mixture  was  made,  in  what  proportions,  or  at  what  temperature,  so  that 
a  condemnation  of  the  analysis  must  not  be  made  on  the  ground  of 
the  failure  of  the  navement.  Many  a  loaf  of  cake  made  of  good  material 
has  been  spoiled  in  the  baking.    But  it  is  a  fact  that  chemists  are  divided 
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as  to  the  exact  composition  of  bitumen.  It  has  generally  been  con- 
sidered to  be  made  up  of  petrolene  and  asphaltene,  but  it  is  seldom  that 
different  chemists  will  agree  as  to  the  exact  formulae  for  these  two 
substances.  And  during  the  past  season  a  new  chemist  has  come  for- 
ward and  says  that  the  bitumen  found  in  Trinidad  asphalt,  instead 
of  being  made  up  of  approximately  70  per  cent,  petrolene  and  30  per 
cent  asphaltene.  actually  contains  these  substances  in  reverse  propor- 
tions. The  petrolene  is  the  solvent  and  the  asphaltene  the  hard  mate- 
rial, and  their  relative  propotions  are  important  and  valuable  in  any 
bitumen. 

2d.  Is  it  possible  to  discover  by  an  analysis  of  a  pavement  that 
has  been  laid  for  some  years,  whether  the  action  of  .the  elements  has 
changed  the  actual  amount  of  bitumen  originally  in  the  mixture,  or  have 
the  relative  proportions  simply  of  the  petrolene  and  asphaltene  been 
changed  without  any  loss  of  bitumen? 

It  is  generally  considered  that  a  pavement  once  properly  mixed  and 
laid  will  remain  in  good  condition  as  long  as  it  maintains  its  true 
proportion  of  petrolene,  and,  conversely,  that  it  will  crack  and  dis- 
integrate when  a  large  proportion  of  the  petrolene  becomes  oxydized 
and  thus  changed  into  asphaltene.  Just  how  much  of  this  is  theoretical 
and  how  much  practical  can  only  be  determined  by  careful  study  and 
observation,  carried  on  over  an  extended  period  of  time.  It  is  the 
general  practice  at  present  to  lay  a  pavement  soft,  that  is,  containing 
a  large  amount  of  petrolene  so  as  to  ensure  as  long  a  life  as  possible, 
even  at  the  expense  of  considerable  ing3nvenience  at  first.  If  the  aboye 
problem  were  successfully  solved,  it  might  be  possible  to  discover  a 
method  of  retarding  this  oxydation,  thereby  allowing  the  contractor  to 
lay  a  pavement  that  will  preserve  approximately  a  uniform  degree  of 
hardness  until  it  is  worn  out  by  traffic,  and  by  so  doing,  materially  add 
to  the  duration  of  the  pavement. 

3d.  Can  it  be  determined,  chemically,  when  an  asphalt  has  burned 
so  as  to  be  valueless  for  paving,  and  at  what  temperature  will  it 
become  so? 

One  of  the  most  difficult  things  to  do  in  the  operation  of  an 
asphalt  plant  is  to  keep  the  sand  at  an  equable  temperature.  The  result- 
ing  mixture  of  the  whole  mass  might  be  all  right,  and  still  some  por- 
Qons  be  excessively  hot.  This  overheated  sand  will  come  into  contact 
»ith  a  certain  quantity  of  the  asphaltic  cement  and  destroy  its  efficiency. 
A  paving  mixture  will  often  come  upon  the  street  obviously  wrong,  but 
io  just  what  particular  it  is  often  difficult  to  tell.  In  a  poorly  regulated 
plant  the  trouble  is  often  caused  by  burning,  and  doubtless  many  times 
attributed  to  improper  material.  When  the  fault  has  once  been  located, 
the  proper  remedy  can  be  applied. 
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The  above  questions  give  a  general  idea  of  what  confronts  the 
cliemist  when  he  attempts  to  investigate  asphalt  scientifically,  with  a 
view  of  obtaining  practical  results,  and  also  shows  upon  what  general 
lines  our  modest  little  laboratory  is  working,  on  the  fourth  floor  of  the 
Municipal  Building,  in  Brooklyn.  Any  engineer  or  chemist  who  can 
satisfactorily  answer  these  questions  can  rest  assured  that  he  possesses 
more  knowledge  on  the  subject  than  the  great  majority  of  his  con- 
freres. 

This  laboratory,  briefly,  then,  has  ascertained  the   character  of  all 
the  pavements  laid  since  it  has  been  in  operation.   It  knows  the  pro- 
portions in  which  the  ingredients  have  been  mixed,  and  the  chemical 
.  composition  of  the  ingredients  themselves.     It  has  sought  to  gain  infor- 
mation, rather  than  to  impart  it,  to  store  up  facts  for  future  deductions. 

It  has  also  started  upon  a  system  of  investigation  which,  it  is  hoped, 
will  in  the  future  permit  the  chemist  to  be  the  instructor,  and  to  lay 
down  rules,  when  necessary'  for  the  ignorant  and  incompetent  con- 
tractor to  carry  out. 

It  has  been  in  existence  eighteen  months,  and  has  cost  thirty-five 
hundred  dollars. 

The  next  question  that  naturally  arises  is.  Does  it  pay?  We  think 
so,  unquestionablv. 

When  asphalt  pavements  were  first  laid  in  this  country  they  were 
experimental.  Such  pavements  had  never  been  laid  anywhere.  Their 
projectors,  however,  had  such  faith  in  their  ultimate  success  that  they 
were  willing  to  guarantee  them  for  a  period  of  five  years.  Without  this 
guarantee  no  municipality  would  adopt  a  material  for  any  use,  however 
good  it  might  seem  at  first,  if  there  was  no  knowledge  of  its  durability. 
Being  experimental,  the  pioneer  companies  kept  exact  and  careful 
records  of  every  fact  that  might  have  a  bearing  upon  the  life  of  the 
pavement.  The  analysis  of  every  article  that  entered  into  its  com- 
position, the  proportions  used,  temperatures  at  which  it  was  mixed 
and  laid,  character  of  the  soil,  kind  of  foundation,  grade  of  the  street, 
nature  and  amount  of  traffic,  the  climate  it  must  withstand,  and  every- 
thing that  might  assist  them,  in  the  future,  in  making  their  deductions, 
whether  their  efforts  were  crowned  with  success  or  failure.  In  a 
few  years  a  large  amount  of  valuable  information  was  collected.  But 
it  was,  and  is,  available  only  to  the  collectors.  It  is  part  of  their 
stock  in  trade,  of  their  trade  secrets,  and  they  cannot  be  expected  to 
give  the  results  of  their  conclusions  to  the  general  public. 

Through  some  such  experience  as  above  must  municipal  corpora- 
tions go  unless  thev  are  satisfied  to  leave  all  exact  knowledge  of  asphalt 
pavement  in  the  hands  of  the  paving  companies.  This  course  is  not 
professional  for  the  Engineers;  it  is  not  businesslike  for  the  municipal- 
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itics.  There  is  no  more  reason  why  a  few  people  should  control, 
through  their  superior  knowledge,  the  laying  of  asphalt  from  Trinidad 
and  other  sources  of  supply,  than  that  a  similar  number  should  control 
all  the  rubber  that  comes  from  Para  for  the  manufacture  of  bicycle  tires. 

It  is  pretty  difficult,  however,  to  measure  the  value  of  any  inspec- 
tion in  dollars  and  cents.  When  a  building  is  erected,  ai)  architect  is 
paid  a  certain  percentage  for  inspection.  When  a  bridge  is  built,  an 
inspector  is  sent  to  the  mills  to  see  the  different  members  made.  If  he 
discovers  a  weak  piece,  we  say  he  has  saved  his  salary.  But  if  he 
discover  nothing  bad,  if  every  beam  tested  should  come  up  to  the 
standard,  should  we  say  his  services  were  useless?  Not  by  any  means. 
The  very  fact  that  the  inspector  is  at  the  shops,  ever  vigilant,  ready  to 
discover  any  defect  of  workmanship  or  material,  puts  the  manufacturers 
on  their  mettle  and  makes  them  careful  of  all  their  work.  The  moral 
effect  of  intelligent  inspection  can  never  be  calculated.  So,  with  regard 
to  the  Brooklyn  pavements,  while  there  may  have  been  very  few 
changes  made  as  the  direct  result  of  this  laboratory,  while  perhaps  not 
a  street  may  be  very  different  on  account  of  any  of  its  analyses,  I  do 
claim  that  I  am  justified  in  saying  that  its  services  have  been  as 
invaluable  as  they  have  been  incalculable.  Between  the  time  it  began 
operations  and  the  latter  part  of  this  year,  the  city  of  Brooklyn  will 
have  expended  over  $400,000  for  asphalt  alone  (not  including  the  base). 
Docs  it  seem  extravagant  or  unreasonable,  then,  to  pay  one  per  cent. 
of  this  sum  to  ascertain  how  this  work  has  been  done? 

The  time  should  come,  and  I  trust  it  will,  ere  long,  when  it  will 
be  as  easy  to  learn  how  to  lay  an  asphalt  pavement  as  it  is  to  lay  one 
of   granite    or   brick. 

It  seems  eminently  fitting  that  the  first  laboratory  of  this  kind 
should  have  been  installed  by  the  city  of  Washington,  the  original 
habitat  of  asphalt  pavements,  and  the  city  that  is  watched  over  and 
cherished  by  the  General  Government.  This  institution  did  pioneer  and 
valiant  work.  It  established  standards  of  material  for  contractors,  and 
its  dictum  was  never  questioned.  It  assumed  to  know  as  much,  or  more, 
than  the  contractors,  and  the  results  have  proved  the  assumptions  to 
have  been  correct.  It  did  not  hesitate  to  condemn  an  entire  cargo  of 
asphalt.  It  won  the  respect  and  confidence  of  the  contractors  by  doing 
and   being  right. 

Brooklyn  is  now  following  along  in  the  same  path,  a  long  distance 
behind,  'tis  true,  but  moving  steadily  forward  with  a  gradually  increas- 
ing momentum.  Occasionally  she  looks  over  her  shoulder  to  sec  some 
sister  city  coming  up  behind,  to  whom  she  can  extend  a  helping  hand, 
so  that  the  two  may  travel  on  together.     Thus  far  she  has  been   dis- 
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appointed,  but  she  will  move  steadily  forward,  alone  if  she  must,  but 
always  ready  to  render  assistance  to  any  one  who  may  call  upon  her 
for  it. 

Mr.  Tillson:  The  two  pieces  of  Kentucky  Rock  Asphalt  I 
referred  to  were  laid  as  samples;  by  whom  I  do  not  know  just 
now,  but  all  the  Trinidad  pavements  were  laid  by  the  same 
contractor. 

The  President:  The  next  paper  is  that  of  "Asphalt  Pave- 
ments,'' by  Andrew  Rosewater,  of  Omaha,  Nebraska. 

Mr.  Andrew  Rosewater,  Omaha:  Mr.  President  and 
Gentlemen — A  few  weeks  ago  I  received  a  letter  from  Mr. 
Thompson,  of  your  association,  asking  if  I  would  consent  to 
write  an  article  on  the  subject  of  how  to  avoid  craclfing  in 
asphalt  pavements.  I  was  indiscreet  enough  at  the  time  to 
promise  to  write  a  general  article  on  asphalt  pavements.  Unfor- 
tunately, in  assuming  the  duties  that  I  have  assumed  this  year, 
that  of  both  the  Board  of  Public  Works  and  the  Engineer  of 
Ihe  city,  I  have  been  so  crowded,  and  in  view  of  the  increased 
work,  owing  to  the  low  prices  obtained  by  high  competition, 
we  have  had  such  an  extraordinary  demand  for  work  both  in 
sewerage  and  in  general  construction,  that  I  found  it  impos- 
sible, despite  all  my  efforts,  both  Sundays  and  evenings,  to 
find  a  moment's  time  before  starting  on  my  trip  to  write  an 
article. 

In  view  of  this,  I  feel  that  I  owe  you  an  apology  for  not 
complying  with  your  request,  but  am  wilHng,  if  it  be  your  wish 
to  indulge  in  a  general  verbal  outline  of  the  subject  of  asphalt 
pavements,  giving  you  perhaps  a  brief  experience  of  other  cities, 
and  the  experience  of  Omaha,  which  has  been  one  of  the 
pioneers  in  this  list,  having  begun  in  1882  and  been  ahead, 
at  one  time,  even  of  Buffalo,  ranking  second,  and  finally  third 
in  its  area  of  asphalt  pavements  in  the  United  States.  This 
history  is  so  connected  with  the  battles  through  the  courts, 
battles  of  specifications  and  battles  of  every  nature  that  have 
been  instrumental  in  bringing  about  changes  in  other  cities,  that 
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perhaps  a  recital  rray  be  of  interest  to  you  though  not  in  con- 
densed form  to  enable  you  to  memorize  the  facts  and  get  the 
advantage  that  a  proper  consideration  of  the  subject  in  writ- 
ing would  offer.  The  first  asphalt  pavement  laid — or  rather 
the  first  use  of  asphalt  as  a  paving  material  was  in  1849 — about 
the  time  of  the  gold  discoveries  in  California.  It  was  a  dis- 
covery— or  an  application  rather — by  an  engineer  in  Switzer- 
land of  asphalt  as  a  binding  material  in  compressing  McAdam 
pavements,  and  it  became  quite  successful.  Seventeen  years 
afterwards  this  road  was  still  in  very  good  condition  and  is 
referred  to  in  an  historical  review  by  Leon  Malo,  the  celebrated 
European  expert  on  asphalts.  In  1854  the  application  of  asphalt 
to  pavements  (smooth  pavements)  was  made  in  the  city 
of  Paris,  and  it  is  remarkable  that  the  first  application  of 
asphalt  to  asphalt  paving  should  have  been  made  in  almost  the 
identical  proportions  as  is  prevalent  to-day.  It  was  only  two 
and  one-half  inches  in  thickness,  with  a  concrete  base  of  six 
inches.  Shortly  afterward  asphalt  pavements  began  to  increase, 
owing  to  the  success  of  this  one  in  Paris,  and  in  1870  the  people 
of  London  began  to  lay  asphalt  pavements.  The  asphalt  pave- 
ments in  Europe  then  and  since,  have  been  made  from  bitumi- 
nous limestone,  rather  than  from  the  Trinidad  material.  In  other 
words,  the  Trinidad  limestone  was  crushed  and  powdered,  and 
then,  after  being  subjected  to  a  heating  process,  was  tamped 
directly  upon  the  surface  and  shaped  to  the  proper  form  of  the 
crown  of  the  street. 

In  looking  over  statistics  presented  by  Colonel  Haywood,  the 
engineer  of  London,  upon  that  subject,  I  noticed  that  quite  a 
number  of  these  pavements  laid  between  1870  and  1877  on 
streets  of  extraordinary  high  traffic,  retained  their  condition 
without  any  repairs  for  a  period  of  from  eight  months  to  two  or 
three  years.  This  was  extraordinary,  considering  that  the  traffic 
was  extraordinarv.  It  is  extraordinarv,  because  the  traffic  on 
these  streets,  which  ranged  from  fifteen  feet  in  width  to  twenty- 
one  feet,  averaged  from  4,000  to  13,500  vehicles  in  twelve  hours 
on  each  street.  If  vou  search  the  records  of  this  countrv,  vou  will 
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find  very  few  streets  upon  which  asphalt  pavements  have  been 
successful,  without  repairs,  or  successful  at  all,  which  approximate 
such  extraordinary  traffic.  There  were,  of  course,  a  great  many 
of  these  pavements  which  were  failures,  or  required  constant 
repairs.  The  success  of  this  particular  kind  of  asphalt  pave- 
ment on  the  high  traffic  streets  in  London  and  Paris  may  be 
instructive  to  us.  They  are  distinguishable  from  pavements  in 
the  United  States  from  the  fact  that  ours  are  an  artificial  sand- 
stone, and  theirs  an  artificial  limestone.  An  artificial  sandstone 
cannot  be  compacted  in  the  same  manner  as  an  artificial  lime- 
stone, the  latter  material  being  of  much  finer  grain,  and  when 
thoroughly  compacted  by  hand  is  very  smooth  and  slippery, 
and  that  is  the  one  objection  to  European  asphalt  pavements. 

In  1885  I  met  Air.  A.  L.  Barber,  the  enterprising  manager 
and  founder  of  the  Barber  Asphalt  Paving  Company.  He 
informed  me  that  he  was  about  to  undertake  an  enterprise  in 
Europe — he  had  arranged  to  send  a  gang  of  men  abroad,  to 
teach,  as  he  said,  "the  frog  eaters  how  to  lay  asphalt."  Leon 
Malo  describes,  in  his  work  upon  asphalt,  how  this  enterprise 
was  brought  about,  and  what  the  result  was. 

The  pavement  was  laid  on  a  prominent  avenue.  A  few  days 
after  its  completion,  it  began  to  disintegrate,  and  in  less  than 
seven  months  the  remnants  were  ordered  cleared  from  the 
streets.  Similar  efforts  were  made  in  Berlin  and  in  London, 
all  meeting  with  like  failures.  I  refer  to  this  at  the  outset, 
while  I  think  of  it,  because  it  has  been  sought  to  be  impressed 
upon  the  public  in  this  country,  that  only  the  asphalt  from  the 
celebrated  lake  on  Trinidad  Island  is  fit  for  paving  purposes. 
I  have  for  some  years  maintained,  from  observation,  that  nearly 
all  asphalts  could  produce  good  pavements,  providing  that  the 
formula  relatively  applicable  to  the  particular  locality  where  laid 
was  made  right,  and  the  workmanship  was  sufficiently  skillful  to 
meet  the  requirements  of  the  occasion. 

Let  us  now  briefly  review  the  history  of  asphalt  pavements 
in  the  United  States.  In  1870  Prof.  De  Smedt  took  out  a 
patent  for  an  asphalt  mastic  pavement  made  of  an  asphalt  from 
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the  Island  of  Trinidad  mixed  with  a  certain  percentage  of  sand 
and  limestone  dust,  and  combined,  by  proper  fluxing,  with 
petroleum  residuum.  As  Mr.  Tillson  has  stated  this  evening,  the 
asphalt  inspectors  in  the  city  of  Washington  have  generally 
been  able  to  dictate  to  the  contractors  how  to  lay  asphalt.  This 
is  not  surprising  when  it  is  borne  in  mind  that  Prof.  De  Smedt 
was  the  first  inspector  employed  by  the  United  States  govern- 
ment to  inspect  asphalt  pavements,  the  formula  for  which  he 
himself  had  originated.  At  that  time  there  was  practically  no 
other  asphalt  pavement  in  the  United  States,  and  it  was,  I 
believe,  in  1872,  that  the  first  application  of  asphalt — ^that  kind 
of  asphalt — to  streets  in  the  United  States,  viz.,  on  Pennsyl- 
vania avenue,  was  made.  It  was  successful.  It  was  nearly  ten 
years  from  that  time  before  the  public,  generally,  in  this  country 
recognized  the  merits  of  the  discovery,  and  there  were  but  very 
fe^v  pavements  laid  in  the  United  States  up  to  the  period  of  1882. 
I  think  there  were,  perhaps,  not  more  than  half  a  dozen  streets 
in  the  Ignited  States — one  section  of  a  street  in  Boston,  a  sec- 
tion of  a  street  in  Philadelphia,  and,  I  think,  there  was  a  little 
piece,  possibly,  in  Brooklyn.  I  don't  recollect  of  any  other  at 
this  moment.  1  had  occasion  in  the  winter  of  1881  to  visit 
the  leading  cities  of  the  United  States  at  the  instance  of  the 
Mayor  and  City  Council,  in  company  with  the  Chairman  of 
the  Board  of  PubHc  Works  of  Omaha,  to  examine  all  classes 
of  pavements  and  make  a  report  upon  the  most  desirable  pave- 
ment applicable  to  that  city.  Omaha  was  then  a  city  of  about 
35,000  inhabitants,  and  had  no  pavements;  had  just  begun  to 
ascertain  the  fact  that  she  was  way  behind  the  times  for  a  city  of 
that  size.  The  result  of  our  investigation  was  a  report  recom- 
mending stone,  macadam,  and  asphalt,  as  the  only  materials  to 
be  used.  We  commenced  our  first  pavement  in  1882,  and  in 
1885  we  had  a  large  area  in  the  central  part  of  the  city  paved. 
Buffalo  commenced  its  pavements  about  the  same  time.  It 
may  be  interesting,  in  referring  to  this,  to  call  your  attention  to 
the  peculiar  phraseology  of  the  specifications  used  in  1881.  It 
was  a  specification  used  by  A.  L.  Barber,  for  the  first  contract 
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made  in  Omaha  was  not  made  with  the  Barber  Asphalt  Pav- 
ing Company,  but  with  A.  L.  Barber  personally.  In  this  speci- 
fication, after  referring  to  the  proportions  of  the  material,  which 
are  similar,  practically  to  ours,  he  says,  **The  Trinidad  asphaltum, 
so-called,  whether  crude  or  refined,  as  found  in  the  market,  con- 
tains from  20  to  35%  of  impurities;  the  asphaltum  herein  speci- 
fied is  to  be  specially  refined  and  brought  to  a  uniform  stan- 
dard of  purity  and  gravity/'  Then,  going  into  the  general  fea- 
tures, the  proportions  are  fixed:  asphaltum  cement  15  to  18%, 
sand  from  60  to  75%  (there,  however,  was  actually  used  75  to 
80%  of  sand)  and  pulverized  carbonate  of  lime  15  to  17%.  T 
refer  to  this  specification,  because,  in  our  subsequent  experi- 
ence *with  this  company  with  the  asphalt,  a  change  came  over 
the  dreams  of  the  original  contractors.  Commercial  interests 
interfered  with  their  complete  control  of  asphaltic  materials  in 
the  United  States,  and  in  1888  competitors  began  to  get  asphalt 
from  the  island  of  Trinidad  to  the  United  States,  and  silently, 
no  one  knows  how,  no  one  knows  by  whom,  the  specifications 
were  suddenly  discovered  to  have  been  changed  from  the  words 
"Trinidad  asphalt"  to  "Trinidad  Lake  asphaltum."  I  believe 
you,  perhaps  most  of  you,  have  read  the  history  of  the  occa- 
sion of  this  change  disclosed  by  the  United  States  Consul,  who 
made  a  special  investigation  for  that  purpose.  I  had  occasion 
to  investigate  the  first  pavement  that  was  laid  in  Omaha.  It 
was  very  carefully  laid  upon  what  is  known  as  Douglas  street. 
It  was  such  an  excellent  pavement,  that  eleven  years  after-  1, 
wards  a  section  of  it  was  cut  up  and  taken  to  the  World's 
Fair,  to  be  exhibited  as  a  sample  of  magnificent  asphalt  pave- 
ment. From  investigations  since  that  time,  in  view  of  events 
that  have  occurred,  which  I  will  soon  explain,  I  found  that 
this  asphalt  was  Trinidad  land  asphalt,  or  overflow  asphalt, 
that  was  first  used  in  Omaha. 

In  1892,  after  a  voluntary  retirement  of  five  years,  I  was 
called  upon  to  resume  the  position  of  City  Engineer,  and  I 
found  that  the  specifications  provided  that  asphalt  from  the 
lake  on  the  Island  of  Trinidad  only  should  be  used,  with  the 
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explanatory-  statement  that  the  lake  was  "owned  by  the  British 
Government/'  but  it  omitted  to  state  and  *'leased  bv  the  Barber 
Asphalt  Company — or  the  Trinidad  Asphalt  Company,  which 
is  the  same  thing^ — ^for  a  period  of  fifty  years,"  so  that  they  had 
absolute  control  of  it.  The  price  of  asphalt  in  1882,  in  Omaha, 
was  $2.98,  the  asphalt  to  be  2i  inches  thick,  laid  upon  6  inches 
of  concrete.  In  1892,  ten  years  later,  when  stone,  which  had 
been  $4.30  in  1882,  had  dropped  down  to  $2.40,  or  nearly  one- 
half,  when  cement  had  dropped  thirty  per  cent.,  when  sand 
had  dropped  down,  when  stone  quarries  had  been  developed  in 
ever\-  direction,  we  still  had  a  $2.98  price  upon  asphalt.  I 
worked  with  the  Board  of  Public  Works  for  some  time,  and 
finally  succeeded — how  I.  do  not  remember  now — it  seems 
remarkable  by  subsequent  events — in  getting  them  to  endorse 
a  change  by  striking  out  the  words  "Lake  Asphalt"  and  using 
the  word  "asphalt."  and  thus  open  up  the  specifications  to  the 
use  of  any  asphalt  based  upon  a  proper  maintenance  guarantee. 
This  led  to  considerable  of  a  war.  Every  effort  was  made  to 
defeat  it.  It  finally  culminated  in  bids  from  a  Chicago  com- 
panv  lowering"  the  price  about  20  per  cent,  and  we  congratulated 
ourselves  upon  the  success  of  our  first  effort.  To  make  this 
victory  permanent,  I  wrote  to  authorities  in  Denver,  to  Cap- 
tain Fiebeger  of  Washington,  and  to  authorities  in  other  cities, 
urging  upon  them  to  take  the  same  course,  as  a  matter  of 
common  public  interest.  It  wasn't  long  before  the  company 
that  took  this  contract  formed  an  alliance  with  the  Barber  com- 
pany and  a  local  patron  of  that  company,  whereby,  according 
to  the  testimony  given  in  a  case  in  New  Jersey,  the  owners  of 
each  of  the  three  plants  in  the  city  of  Omaha  were  to  have 
a  fair  and  equal  share  of  all  work,  and  to  maintain  a  uniform 
price,  a  party  from  the  outside  of  the  city  to  fix  the  price  for 
each  bid.  Our  experience  verified  this  testimony,  for  the  prices 
were  substantially  the  same,  that  is,  the  lowest  bids  were  about 
the  same,  the  highest  were  materially  different,  so  that  appar- 
ently we  had  competition,  when  in  fact  we  had  none.  Then  fol- 
lowed an  effort  to  get  the  owners  of  the  California  asphaltum 
to  bid  in   Omaha. 
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Now,  I  hope,  if  I  am  tiresome,  if  I  do  not  confine  myself  to 
matters  of  interest  in  this  connection,  you  will  let  me  know, 
as  I  do  not  want  to  speak  at  too  g^reat  length.  (Cries  of  "Go 
on,  go  on!*') 

In  1894  we  got  a  bid  from  an  Omaha  contractor,  backed 
up  by  a  California  asphalt  company,  which  made  the  first  break 
of  any  consequence — ^$2.07  on  repavements,  which  required  4^ 
inches  additional  concrete  and  two  and  a  half  inches  asphaltum 
with  a  five  years'  maintenance  guarantee — and  this  brings  me 
to  a  little  interesting  episode.  The  Board  of  Public  Works 
sat  at  a  table  about  like  this  and  received  the  bids.  When  this 
bid  was  opened  and  read,  instead  of  feeling  gratified  as  you 
would  suppose  public  officials  ought  to  be,  having  broken  the 
record,  they  seemed  displeased,  and  adjourned  to  a  private 
room  with  the  higher  bidder.  A  few  minutes  later  the  higher 
bidder  came  into  my  office  and  said:  '*Rosewater,  I  know  you 
as  a  fighter;  if  you  will  only  do  me  a  favor  by  keeping  your 
hands  off,  I  will  get  that  contract."  I  told  him  that  under 
other  circumstances  I  might  accommodate  him,  but  under  the 
existing  circumstances  I  not  only  would  not  keep  my  hands 
off,  but  would  fight  in  the  interest  of  the  city  for  the  lowest 
bidder. 

After  a  legal  battle  of  injunctions  and  extended  contests 
between  the  Mayor,  City  Council,  and  Board  of  Public  Woiks, 
in  which  every  trick  known  to  the  political  prestidigitator  was 
resorted  to,  the  Board  of  Public  Works  was  mandamused  by 
the  Court  to  award  and  enter  into  contract  with  the  lowest 
bidder.  It  is  of  interest  to  note  that  the  claims  made  bv  the 
Board  of  Public  Works  in  their  contest,  or  rather  the'  claims 
prepared  for  them  by  the  attorneys  of  the  Trinidad  Lake  inter- 
ests, wete  that  land  or  overflow  asphalt  and  California  asphalts 
were  worthless  as  paving  materials,  and  therefore  the  Board 
contended  that  it  was  only  willing  to  admit  into  the  field  in 
competition  the  Bermudez  or  Venezuela  asphalt  products  and 
those  from  the  lake  on  the  Island  of  Trinidad.  The  local  Man- 
ager of  the  Barber  Company  testified  that  only  recently  Land 
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asphalt  in  Peoria,  Illinois,  had  proven  a  failure.  It  is  worthy 
of  note,  and  a  remarkable  illustration  of  the  flexibilitv  of  human 
judgment,  that  a  year  after  the  contested  district  was  paved  with 
California  asphalt  the  former  Chairman  of  the  Board  of  Public 
Works,  who  so  strenuously  opposed  considering  California 
asphalt,  testified  in  a  suit  at  Denver,  Colorado,  that  the  Cali- 
fornia asphalt  pavement  was  as  good  as  any  in  the  city. 

Desirous  of  ascertaining  the  facts  as  to  the  alleged  failure 
of  Trinidad  land  asphalt  in  Peoria,  I  corresponded  with  the 
City  Engineer  and  was  informed  that  the  pavement  was  appar- 
ently all  right,  but  the  chemist  to  whom  a  sample  piece  of 
the  asphalt  had  been  submitted  had  certified  it  as  unfit  for 
a  first-class  pavement.  Less  than  a  year  later  I  was  called 
to  Peoria  by  the  contractors  who  laid  the  pavement,  and  made 
a  personal  examination.  Tlie  pavement  had  been  subjected  to  a 
summer  and  winter  wear  and  exposure.  It  was  one  and  one- 
quarter  miles  in  length  and  was  as  fine  a  piece  of  asphalt 
paving  as  I  had  seen  anywhere.  There  was  not  a  flaw  or 
crack  in  it  from  one  end  to  the  other.  I  examined  the  other 
completed  asphalt  pavements  in  Peoria,  all  of  which  were  laid 
with  Lake  asphalt.  They  were  literally  all  cracked  to  pieces. 
I  paced  each  street  and  found  an  average  of  nearly  one  crack 
to  every  fifteen  feet  in  length,  there  being  over  five  hundred 
cracks  and  patches  in  all,  to  all  of  which  I  testified  in  detail 
in  the  Courts,  and  no  attempt  was  made  to  contradict  these 
facts.  I  asked  the  Mayor  how  it  was  that  he  could  accept 
these  streets  and  refuse  to  pay  for  one  that  was  so  much  supe- 
rior. He  replied,  saying:  "There  is  nothing  the  matter  with 
the  pavement,  the  fact  is  the  contractors  haven't  treated  us 
right."  The  evidence  at  the  trial  of  this  case  was  interesting 
in  showing  how,  by  adroit  suppression  of  facts,  the  testimony  of 
expert  chemists  can  be  used  to  so  befog  the  vision  as  to  hide 
the  truth  completely  from  view.  A  prominent  asphalt  chemist 
was  on  the  stand  exhibiting  samples  of  crude  land  asphaltum, 
showing  how  brittle  they  were,  and  in  contrast  exhibited  a  cake 
of  asphalt  about  the  size  of.  an  ordinary  pancake.     Il  was  pliable 
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and  almost  as  elastic  as  rubber,  and  by  his  adroit  presentation 
made  a  striking  contrast  with  the  exhibit  of  crude,  unrefined 
asphalt  specimens.  I  wrote  a  note  and  had  it  passed  to  the 
attorney,  suggesting  the  question  w-hether  this  fine  elastic  speci- 
men was  such  asphalt  as  is  used  or  fit  for  paving  purposes. 
The  reply  produced  as  great  reaction  in  the  minds  of  the  jury 
as  the  contrast  of  exhibits  had  done  the  other  wav.  The  chem- 
ist  answered,  No;  and,  following  up  the  advantage,  the  attorney 
asked  whether  it  was  not  true  that  \vhat  he  had  exhibited  was 
from  the  liquid  mass  in  the  lake,  and  that  the  products  from 
that  part  of  the  lake  were  only  suitable  as  a  flux,  and  that  if 
mixed  with  the  crude  material  after  refining  it  would  not  pro- 
duce a  good  pavement,  the  reluctant  answer  was.  Yes. 

One  more  result  of  this  trial  w^as  the  conclusive  evidence 
produced  by  a  series  of  photographs  taken  on  the  Island  of 
Trinidad  of  Professor  Peckham  in  an  extensive  ditch  excava- 
tion, in  which  the  head  of  the  professor  at  first  is  even  with 
the  surface,  and  at  each  periodical  interval  thereafter  the  photo- 
graphs show  more  and  more  of  his  body  outside,  until  it  is 
all  outside,  showing  conclusively  that  the  land  asphalt  rises  to 
a  level  and  is  under  the  same  formation  and  influences  as  the 
lake  asphalt,  the  evidence  being  that  the  rate  of  flow  decreases 
with  the  increased  frictional  resistance  due  to  receding  from 
the  central  point  of  presure.  Another  fact  shown  was  that 
the  chemical  composition  of  all  the  asphalts  on  the  Island 
of  Trinidad  are  not  perfectly  even.  Samples  broken  off  the 
same  piece  of  Lake  asphalt  of  the  size  of  a  hand  were  ana- 
lyzed by  Miss  Linton,  the  well-known  expert,  and  varied  from 
I  to  2  per  cent,  in  composition  frorti  each  other.  There  can  be 
but  one  conclusion,  therefore,  from  this  investigation,  namely, 
that  Trinidad  asphalts,  properly  refined,  whether  from  200  or 
300  feet,  or  within  800  feet  or  more  from  the  so-called  lake  on 
the  Island  of  Trinidad,  are  equally  suitable  for  paving  purposes, 
and  to  exclude  the  use  of  one  or  allow  the  exclusive  use  of 
another  merely  because  of  special  ownership  interest,  is  against 
public  policy. 


AMERICAN  SOCIETY  OF  MUNICIPAL  IMPROVEMENTS.  6  I 

Let  me  relate  another  incident  relative  to  this  subject  of 
competition.  I  was  called  into  the  city  of  Niagara  Falls  last 
spring  in  another  asphalt  case.  In  that  case  a  similar  contest 
arose  as  to  competition,  and  the  Barber  representatives  claimed 
that  there  was  competition — competition  between  Bermudez 
asphalt  and  Trinidad  Lake  asphalt.  All  the  leading  officers  of 
the  company  happened  to  have  notice  served  upon  them  in 
New  York,  and  under  the  State  law  of  New  York  they  were 
compelled  to  be  there,  and  they  did  appear  at  Niagara  Falls, 
and  when  the  question  was  asked  them  by  the  Court,  "Have 
you  any  stock  in  the  Bermuda  Asphalt  Company,  or  the  Vene- 
zuela Asphalt  Company?"  they  declined  to  answer.  The  Court 
gave  them  twenty-four  hours'  time  to  answer,  or  take  the  con- 
sequences. After  consultation  these  gentlemen  concluded  to 
answer,  and  thev  answered  in  a  few  words:  "Yes,  we  own  stock 
in  the  Bermuda  Company."  How  much?  "75  per  cent." 
There  is  the  whole  thing  in  a  nutshell.  The  efforts  in  the 
last  three  years,  in  connection  with  this,  have  brought  about 
pavements  all  over  the  United  States,  and  opened  the  field  in 
Philadelphia,  in  Brooklyn,  Washington,  Lx)uisville,  Omaha, 
Denver  and  Salt  Lake  City,  and,  I  think,  Peoria  and  a  few 
other  cities  still  have  a  sort  of  quarantine  established,  but  that 
does  not  matter;  the  fact  is  established  from  a  commercial  stand- 
point, and  we  are  here  to  represent  cities  from  the  broad  stand- 
point of  public  interest.  We  cannot  open  the  gateway  too 
wide  with  proper  reservation — with  reservation  for  prop.^r  guar- 
antee. The  opponents  to  this  state  that  you  will  get  bad  asphalt 
and  that  there  will  be  combines  all  the  same.  Let  us  Sie — 
'The  proof  of  the  pudding  is  in  the  eating  thereof."  Omaha 
has  just  received  the  lowest  bids  in  the  country  for  asphalt 
pavement  and  repaving.  We  have  had  bids  ranging  from  $1.45 
down  to  $1.22  per  square  yard,  and  with  a  five  year  guarantee. 
Part  of  the  contract  is  for  California  asphalt,  and  part  for 
Trinidad  Lake  asphalt.  We  have,  in  the  repaving,  adopted 
various  specifications.  One  specification  calls  for  six  and  one- 
half  inches   of  broken  stone,   inclusive  of  art  inch   and  a   half 
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bituminous  base,  and  two  inches  of  asphalt  on  top  of  that.  That 
is,  three  inches  and  a  half  of  asphaltic  mixture  and  six  inthes 
and  a  half  of  broken  stone  and  slag,  with  five  years'  guaran- 
tee, at  $1.45  o"  the  main  traffic  street  of  the  city. 

A  Member:    Did  you  use  broken  stone  or  concrete? 

Mr.  Rosbwater:  Concrete.  In  this  case  we  have  bids 
where  concrete  was  laid,  and  on  the  other  streets  we  took  bids 
for  various  classifications.  If  I  had  had  time  to  prepare  a 
written  article  I  should  have  confined  myself  to  the  engineer- 
ing features  of  asphalt,  but  I  consider  this  a  representative  body 
of  municipal  officers,  who  are  interested  in  the  commercial  aspect 
which  touches  the  pockets  of  the  people,  and  when  we  talk 
about  assessments,  taxation,  etc.,  it  is  certainly  very  important 
to  get  materials  at  the  lowest  possible  price,  to  get  competi- 
tion. I  want  to  impress  you  with  one  feature  of  this  question, 
the  very  opening  for  that  competition'  for  different  materials 
brings  about  certain  results — it  brings  about  competition  among 
able  men  in  the  study  of  formulae  for  the  purpose  of  competing 
with  each  other;  each  one  wants  to  maintain  his  pavement  at 
the  lowest  possible  cost,  and  each  one  has  to  adopt  the  best 
way  to  do  it,  and  no  better  incentive  could  be  had.  We  did 
more  than  this — we  advertised  simultaneously  for  bids  on 
asphalt — for  bids  on  brick  and  other  material,  so  that  if  the 
asphalt  man  doesn't  get  down  low  enough  we  can  select  brick 
or  any  other  material.  The  city  property  owners  select  the 
material. ' 

Now,  coming  to  the  other  question,  I  think  I  have  touched 
upon  that  sufficiently  to  explain  the  situation  with  reference 
to  the  importance  of  opening  up  of  competition.  I  will  men- 
tion, before  I  proceed  further,  one  little  element  of  jugglery 
that  some  of  you  may  learn  if  you  have  anything  to  do  with 
asphalt  pavements,  in  the  matter  of  controlling  competition  in 
cities,  that  is,  an  effort  on  the  part  of  the  first  company  to 
compel  the  next  party  who  comes  in  to  do  work  under  disad- 
vantages by  certain  special  official  orders,  and  thereby  make 
his  work  a  failure  and  exclude  him  from  the  field.     One  Chi- 
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cago  company  came  into  Omaha,  and  the  Board  of  Public 
Works,  though  antagonistic  to  it^  dared  not  show  it,  and  kept 
their  order  from  being  issued  to  proceed  with  the  work  until 
the  winter  time — until  the  middle  of  December,  when  it  was 
very  cold.  Mr.  Schubert  had  charge  of  this  work — he  was  the 
man  who  had  undertaken  and  failed  in  Europe  for  the  Barber 
Company.  He  came  to  my  office  and  said:  ''I  can't  do  this 
work;  it  is  going  to  be  a  failure;  what  am  I  going  to  do?"  I 
was  then  engineer,  and  I  said,  **Don't  do  it."  He  said,  "The 
Board  ordered  me  to  do  it,"  and  I  said,  "Don't  touch  that  work." 
The  next  week  the  City  Council  issued  an  order — passed  a 
resolution  ordering  these  parties  to  proceed  with  the  work.  He 
came  to  me  again  and  said,  "What  shall  I  do?"  Says  I,  "Don't 
touch  that  work."  They  wanted  an  explanation  from  me  about 
why  I  had  taken  that  action.  I  said,  "Gentlemen,  if  you  will 
carefully  read  the  specifications,  they  provide  that  no  work  shall 
be  done  when  the  temperature  is  below  forty  degrees,  and,  of 
course,  I  stand  upon  the  specifications."  The  result  was  that 
he  didn't  begin  that  work  in  the  winter,  but  he  did  in  the  spring 
and  made  a  success  of  it.  Another  trick  of  the  trade  is :  a  com- 
petitor has  secured  a  contract  to  lay  an  asphalt  pavement,  and 
to  prejudice  the  public  they  hire  teams  with  extremely  heavy 
loads — ^teams  loaded  with  ice — and  have  them  stand  on  the 
fresh  pavement  in  the  heat  of  the  day  until  the  wheels  sink 
dow^n  to  the  base.  Perhaps  they  will  pay  an  extra  five  dollars 
to  the  driver  of  the  team  to  give  it  a  twist,  and  he  will  give 
the  wagon  a  side  twist  and  leave  a  very  unsightly  place  in  the 
pavement.  These  are  practical  illustrations.  They  are  pic- 
tures of  practices  that  are  calculated  to  prejudice  and  deceive 
the  people.  You  must,  therefore,  investigate  before  you  can 
decide  to  condemn  a  pavement  simply  upon  hearsay. 

In  reference  to  the  best  method  to  construct  asphalt  pave- 
ments— what  kind  of  grades  are  most  suitable  for  asphalt  pave- 
ments, and  what  are  forbidden  grades,  under  what  conditions 
to  proceed  with  the  work,  and  what  to  avoid — I  have  this  to  say. 
I  had  observed,  when  I  was  in  Peoria,  I  believe  the  year  after 
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the  suit  I  referred  to,  that  another  pavement  was  laid  with 
Trinidad  Lake  on  Jefferson  avenue,  parallel  to  Perry  street.  This 
Jefferson  avenue  had  been  laid  with  Trinidad  Lake  asphalt  and 
compared  very  favorably  with  the  Trinidad  Land  asphalt  on 
Perry  street  close  by.  The  Lake  asphalt  that  had  been  laid 
heretofore  was  upon  the  high  uplands;  they  were  all  literally 
cracked  to  pieces.  The  ground  upon  which  the  lower  pave- 
ments were  laid  was  gravel  and  sand;  the  ground  upon  which  the 
upper  pavements  were  laid  was  clay.  I  noticed,  in  vis'ting  Den- 
ver, comparatively  few  cracks  appeared  on  pavements  laid  on 
gravel  or  sand  base,  whilst  in  Omaha  pavements  laid  on  our 
clay  base  cracked  in  a  few  years  when  exposed  to  extreme 
temperatures.  In  studying  over  the  subject  I  incidentally  read 
a  discussion  that  took  place  in  the  British  Association  in  the 
early  part  of  the  'eighties. 

I  noticed  that  the  subject  for  clay  bases  for  pavements  was 
specially  dwelt  upon,  and  the  conclusion  was  reached  that  clay 
bases  were  the  poorest  kind  of  bases  for  any  kind  of  pavement. 
In  studying  over  the  subject  I  concluded  that  in  clay  and  other 
soils  which  retain  moisture,  freezing  would  tend  to  cause 
upheaval.  Something  should  be  done  to  prevent  and  mfnimize 
the  tendency  to  create  cracks  by  draining  the  clay,  so  that  in 
drawing  up  specifications  for  this  year  I  provided  that  on  repav- 
ing  work,  where  a  concrete  base  exists,  to  cut  a  section  through 
the  concrete  adjoining  the  curb,  nine  inches  wide,  and  break  it  up 
in  small  pieces,  and  use  the  broken  material  for  filling  up  to  and 
adjoining  the  curb.  With  this  broken  material  on  each  side 
to  the  depth  a  little  below  the  concrete  base,  thus  affording  an 
outlet  for  any  moisture  that  might  be  held,  or  allow  such  as 
would  get  in  between  the  rails  or  back  of  the  curb  a  way  to 
get  down  to  this  trench,  and  this  trench  is  connected  by  per- 
forated holes  in  the  castings  of  the  inlets,  so  that  the  water 
can  drip  through  and  make  its  escape  into  the  sewers.  I 
further  concluded  that  on  streets  which  were  established — I  had 
made  an  examination  of  all  our  old  specifications  and  of  some 
work  that  had  been  done  under  Mr.  Tillson  when  he  was  engi- 
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neer — during  the  years  1887  and  1892,  and  there  were  a  num- 
ber of  streets  upon  a  base  of  three  inches  of  broken  stone  and  an 
inch  and  a  half  of  binder,  and  an  inch  and  a  half  of  asphalt, 
and  there  are  four  or  five  miles,  perhaps  more,  of  that  kind 
of  pavement  in  the  city.     I  cfxamined  them  and  found  that  they 
compared  favorably  with  other  streets  that  had  concrete,  and  I 
concluded  that,  so  far  as  broken  base  is  concerned,  if  the  ground 
is  ordinarily  sloped  there  is  an  advantage,  because  you  would 
have   sub-drainage  under  the   bituminous   composition   on  the 
top,  and  at  the  same  time  with  any  slight  defect  that  exists 
you  would  have  a  cheap  and  permanent  pavement.     In  view  of 
that  I  provided  that  the  pavement  which  is  now  being  rebuilt 
on  the  main  street  of  the  city  be  laid  with  six  inches  and  a  half 
of  broken  stone,  and  two  inches  of  binder  and  two  inches  and 
a  half  of  asohalt  on  that,  with  provisions  for  sub-drainage.     I 
don't  pretend  to  say  that  an  asphalt  pavement  with  those  pre- 
cautions will  be  free  from  cracking,  because  the  making  of  the 
asphalt  pavement  depends  on  a  thousand  and  one  things  inde- 
pendent of  the  base.    It  depends,  for  instance,  upon  the  charac- 
ter of  the   sand  that  is  used,  for,  bear  in  mind,   what  is   the 
sand  that  enters  into  the  bituminous    Sandstone?      It    is    the 
wearing  material  of  the  pavement;  it  is  the  material  that  must 
take  all  the  work  of  the  asphalt;  the  bitumen  only  acts  as  a 
binder  or  as  a  mastic,  and  so  it  depends  on  the  sand.    It  depends 
upon  fining  up  these  voids  or  upon  not  filling  them  up.     Upon 
that  I  am  not  ready  to  express  an  opinion,  for  experts  do  not 
seem  to  agree  whether  it  is  best  to  fill  these  spaces  or  voids 
entirely  or  not,  because  it  is  alleged  by  some,  if  filled  up  entirely 
with  bitumen,  it  will  float;  on  the  other  hand,  if  a  certain  portion 
of  the  space  in  the  interstices  of  the  sand  is  left  void  it  will 
admit  of  a  greater  margin  for  the  expansion  and  contraction — 
it  will  be  a  moderator.    In  a  similar  way  the  use  of  broken  stone 
and  slag  in  asphalt  pavement  will  reduce  the  tendency  to  crack, 
for  it  will  act  just  exactly  as  the  fly-wheel  of  an  engine.     If 
there  are  six  or  eight  or  ten  inches  of  broken  stone  material 
on  top  of  the  concrete  base,  there  will  be  about  50  per  cent,  of 
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voids  under  that  base  filled  with  air,  and  these  voids  of  air  will 
act  as  a  reservoir,  being  warmed  from  the  influences  below,  and 
tending  to  check  the  sudden  effect  of  a  short  period  of  extreme 
weather,  and  thereby  moderating  the  temperature  effect  upon 
the  asphalt  itself.  In  addition  to  this,  the  broken  stone  will  pre- 
vent cracking  of  asphalt  caused  by  the  motion  of  the  concrete  in 
contraction  or  expansion.  There  are  other  influences,  and,  per- 
haps, some  that  are  seldom  thought  of.  I  have  observed  that 
the  effect  upon,  an  asphalt  pavement  laid  in  a  very  strong  wind 
in  the  summer  time  will  be  more  chilling  than  the  effect  of  cold, 
still  air  in  the  winter  time,  for  the  simple  reason  that  the  asphaJt 
mixture  necessarily  must  have  250  to  300  degrees  temperature 
when  laid,  and  with  a  great  blast  of  air  at  70  degrees  the 
absorption  of  that  heat  will  be  much  more  rapid  and  greater  than 
exposure  to  still  air  at  a  much  colder  temperature.  That  is  my 
conclusion  from  observation,  and  I  think  it  can  be  borne  out 
by  mathematical  demonstration. 

The  question  of  how  much  and  the  character  of  the  powdered 
stone  that  is  put  in  has  an  important  bearing.  What  is  the 
powdered  stone  put  in  there  for?  It  may  be  put  in  as  a  filler, 
to  avoid  putting  in  a  certain  amount  of  bitumen  in  excess  of 
what  experience  has  demonstrated  is  necessary.  It  may  be  put 
in  as  an  absorbent  of  a  certain  amount  of  oil  used  as  a  flux- 
ing material  to  hold  it  there  as  a  check  on  the  effects  of  frost — 
or  for  these  and  other  purposes  combined. 

I  have  not  yet  seen  an  expert  who  could  explain  to  me  all 
the  bearings  and  all  the  factors  that  this  is  intended  to  sub- 
serve.  I  have  thus  shown  some  of  the  influences  of  the  various 
ingredients  of  an  asphalt  pavement.  The  chemist  may  sit  in 
his  laboratory  and  determine  the  proper  proportions  of  these 
ingredients.  Are  we  certain  his  fonnula  will  be  carried  out? 
Let  us  go  into  the  \yorkshop,  where  the  asphalt  is  being  mixed, 
and  what  do  we  find?  Unless  you  have  a  half  dozen  men  watch- 
ing another  half  dozen  men — and  they  will  get  careless — they 
will  put  the  asphalt  in  the  mixing  pot  and  by  waiting  and 
leaving  perhaps  a  few  inches'  thickness  each  time  adhering  to 
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the  sides,  no  two  batches  will  be  exactly  alike,  resulting  in  a 
more  or  less  unfavorable  mixture,  even  though  the  machinery 
is  perfect  and  the  chemists'  formula  correct. 

There  are  countless  details.  There  is  the  sand — suppose  it 
was  w^et  and  contained  a  certain  amount  of  moisture  and  was 
not  properly  dried — then  the  limestone,  which  should  be  pure — 
it  may  be  mixed  with  clay,  more  or  less.  The  chemist  picks 
up  a  little  piece,  half  as  big  as  your  hand,  an  infinitesimally 
small  particle  compared  with  the  whole  pavement,  and  after  an 
analysis  of  this  little  piece  tells  you,  "that  is  going  to  make  a 
bad  pavement."  As  Mr.  Tillson  stated  in  his  article  this  evening, 
they  predicted  in  New  York  that  a  certain  pavement  would 
not  be  good.  It  w.as  good.  They  predicted  in  Peoria  that  a 
certain  pavement  would  be  bad,  and  would  be  a  failure,  and  it 
was  a  success.  They  predicted  that  the  California  asphalt  was 
unfit  for  pavements,  but  it  was  excellent.  The  same  was  said 
of  the  Venezuela  asphalt,  and  when  the  Venezuela  asphalt  made 
its  successful  debut,  the  Barber  Asphalt  Company  absorbed  the 
controlling-  interest  in  it. 

Having  disposed  of  numerous  fallacies  and  misconceptions 
as  to  asphalt,  we  come  to  the  other  proposition,  how  to  lay  the 
asphalt  when  all  the  mixtures  are  properly  made.  Suppose  the 
concrete  base  is  moist — suppose  there  is  a  little  chilling  weather 
in  the  morning,  that  is,  just  enougli  to  have  precipitated  a  dense 
moisture  in  the  atmosphere — it  leaves  just  a  slight  film,  you  can 
hardly  observe  it  on  your  coat,  but  you  proceed,  as  it  gets  a 
little  warmer,  to  lay  your  asphalt — you  have  a  certain  amount 
of  moisture  beneath  that  raises  steam  and  causes  lumps.  Thus 
such  conditions  will  necessarily  develop  and  they  clearly  show 
that  it  requires  experts  in  ever}-  branch  of  the  work,  and  at 
every  point. 

Xow'  we  come  to  the  question  of  the  grades  and  crowns  of 
streets-  I  have  made  a  special  study  of  the  subject  of  crowns, 
and  it  ^vas  my  opinion  until  within  a  few  years  that  an  asphalt 
pavement  ought  to  be  very  flat.  As  a  matter  of  fact,  after 
observation,  I  have  come  to  the  conclusion  that  it  ouglit  to  have 
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more  crown  than  brick  or  stone  pavements.  I  concluded  from 
observation  that  it  was  not  only  better,  more  pleasing  to  the 
eye,  but  it  was  safe,  and  effected  a  most  rapid  drainage.  The 
street  should  shed  storm  water  as  rapidly  as  possible,  consistent 
with  proper  construction,  into  the  gutter.  If  the  grade  of  the 
street  is  very  flat  it  must  have  frequent  inlets  into  the  sewer, 
or  else  unsightly  pools  will  develop  along  the  side  of  the  street 
and  deteriorate  the  pavement. 

On  the  question  of  grades,  until  within  a  few  years  it  has 
been  supposed  that  a  grade  of  two  per  cent,  would  be  sufficient. 
I  have  observed  pavements  for  eight  or  nine  years  with  grades 
as  high  as  eight  per  cent.  I  passed  through  Kansas  City  a 
few  days  ago  and  on  Main  street  I  noticed  grades  there  that 
must  range  from  seven  to  eight  per  cent.  Thus,  on  the  ques- 
tion of  grades,  it  has  not  yet  been  definitely  settled  to  what 
extent,  beyond  the  limitations  heretofore  adopted,  it  is  proper 
to  go.  For  short  distances  of  400  to  500  feet  a  six  and  and  one 
half  per  cent,  grade  has  proven  practicable. 

Gentlemen,  I  am  very  much  obliged  to  you  for  your  atten- 
tion, and  I  apologize  for  having  taken  up  so  much  of  your 
time.    (Applause.) 

The  Prksipent:  There  is  another  paper  on  asphalt  street 
repairs,  by  Mr.  Milner  of  St.  Louis.     Is  he  with  us? 

Mr.  Milner  not  being  present,  the  Presfdenf  continued: 

The  President:  This  finishes  the  papers  on  asphalt.  The 
question  is,  shall  we  go  ahead  with  the  other  papers,  or  have 
a  discussion  on  the  asphalt  pavements? 

Mil.  Thompson:  T  move  that  the  three  papers  presented  be 
taken  up,  and  the  discussion  on  asphalt  pavements  be  opened 
at  this  time.     Carried. 

The  Puesihent:  Gentlemen,  vou  are  at  libertv  to  ask  such 
questions  as  you  desire  on  any  of  these  papers. 

Mr.  Thompson:  I  desire  to  correct  Mr.  Rosewater  in  one 
or  two  of  his  statements.  I  be'ieve,  as  he  stated,  that  we  should  be 
fair  to  all  companies,  and  I  believe  that  in  his  statement  of  the 
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condition  of  Lake  asphalt  in  Peoria,  he  exaggerated,  uninten- 
tionallv.  At  the  time  he  was  called  to  Peoria — bv  the  way — I 
was  not  City  Engineer,  and  I  don't  know  whether  he  heard 
from  me  or  not,  but  I  was  simply  a  Civil  Engineer,  in  charge 
of  the  paving  work.  At  the  time  he  was  called  there,  there  were 
two  or  three  -streets  paved  with  Trinidad  Lake  asphalt,  and 
they  were  on  a  clay  sub-soil  on  the  bluff,  the  first  that  had 
been  laid  in  the  city,  and  the  mixture  had  not  been  determined — 
the  proper  mixture.  In  addition  to  this  the  concrete  foundation 
was  poor  in  a  great  many  portions  of  it,  consequently,  after  the 
second  w^inter,  the  pavements  were  in  some  parts,  I  think,  badly 
cracked.  Last  year  I  had  occasion  to  inspect  these  pavements — 
about  one-half  these  pavements — the  guarantee  of  five  years 
having  expired,  and  I  found  all  of  them  in  good  cond'tion,  with 
the  exception  of  two  portions — two  or  three  portions — of  these 
streets.  One  of  the  portions  was  in  bad  condition,  because  the  city 
had  negflected  to  provide  drainage,  and  this  part  had  been 
exposed  to  water  standing  on  the  pavement;  the  boys  used  it 
for  a  wading  pool  in  the  summer,  and  a  skating  rink  in  the  winter. 
This  portion  the  company  could  not  be  held  responsible  for.  The 
other  portion  was  badly  cracked,  and  it  will  be  renewed  this 
fall — the  guarantee  on  that  will  expire  this  fall.  That  part  of 
the  contract  they  are  responsible  for,  and  I  attribute  it  as 
due  to  nothing  except  they  had  been  careless  in  the  mixture. 
In  other  words,  the  general  condition  of  the  Trinidad  Lake 
asphalt  on  the  streets  of  Peoria  is  excellent.  The  street  of  which 
Mr.  Rosewater  speaks  was  laid  with  Trinidad  Land  asphalt, 
and  is  the  best  piece  of  workmanship  I  have  ever  seen  in  any 
section  of  the  countr\'.  The  pavement,  however,  is  cracked  in 
the  same  manner,  although  laid  on  a  sound  foundation.  It 
cracked  after  the  second  winter,  and  there  are  two  portions  of 
that  street  which  are  now  in  a  bad  condition,  and  there  are 
cracks  through  other  portions  of  it.  The  two  portions  of  it  in 
bad  condition  represent  about  two  days'  work  along  about  the 
beginning  of  the  work,  and  one  close  to  the  end;  it  is  as  badly 
cracked  as  anything  we  have  in  the  city. 
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Now  I  do  not  believe  that  it  is  necessary  .to  confine  your 
specifications  to  any  one  material  on  asphalt,  but  I  do  think 
that  the  city  officials  should  be  very  careful  in  throwing  the  gate 
wide  open  to  anything  and  everything.  We  allow  the  use  of 
Trinidad  Lake  asphalt  and  Bermudez,  and  next  year  it  will  be 
thrown  open  to  one  or  two  other  companies.  As  far  as  the 
Trinidad  Land  is  concerned,  I  am  not  prepared  to  express  an 
opinion  as  to  whether  it  is  a  success  or  a  fake ;  on  all  the  streets 
I  have  examined  of  what  they  call  the  Trinidad  Land  asphalt, 
it  has  been  in  bad  condition,  with  the  exception  of  that  laid  in 
Brooklyn  during  the  last  two  years,  and  the  question  arises,  if 
what  they  call  the  Trinidad  Land  is  what  they  are  laying  at 
present  in  that  city. 

Then  Mr.  Rosewater  spoke  of  the  sand  foundation  and  the 
clay  foundation.  I  would  like  to  ask  the  gentleman  if  he  attri- 
butes' the  cracks  to  the  kind  of  subsoil  in  which  it  is  laid,  whether 
it  is  clay  or  sand. 

Mr.  Rosewater:  I  say  that  that  is  one  of  the  influences 
that  might  cause  cracking;  I  don't  say  that  cracking  of  asphalt 
pavement  is  due  entirely  to  the  foundations,  but  I  say  that  the 
foundations  ought  to  be  looked  into  just  as  much  as  the  mix- 
tures; they  both  have  influence  in  causing  cracks,  and  I  do  not 
confine  it  to  anv  one  influence. 

Mr.  Thompson:  Mr.  Rosewater,  I  would  like  to  ask  you  if 
you  have  ever  seen  one  case  where  cracks  were  caused  by  the 
heaving  of  the  subsoil? 

Mr.  Rosewater:    Yes  sir,  I  have. 

* 

Mr.  Thompson:    Could  you  locate  them? 

Mr.  Rosewater:  Yes  sir,  I  could  locate  them  right  in  the 
city  of  Omaha,  on  the  soil  that  had  proper  drainage. 

Mr.  Thompson:  The  only  reason  I  asked  is,  because  I  sup- 
posed we  would  have  to  get  a  great  deal  of  accommodation  also. 

Mr.  Rosewater:  In  fact,  I  want  to  say,  that  I  have  had  a 
lalk  with  Mr.  Graun,  the   President  of  the   Barber  Company, 
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within  six  or  seven  weeks,  and  he  agrees  with  me,  that  this- 
i-ub-drainage  had  considerable  influence  in  causing  cracking  in 
some  pavements  he  had  in  Buffalo  and  he  concurred  with  the 
specifications  submitted  at  that  time,  believing,  as  he  said,  they 
would  have  a  great  tendency  in  a  direction  toward  checking  that 
cracking  in  pavements. 

]Mr.  Thompson:  I  have  never  seen  a  case  where  there  was 
uiiy  evidence  that  cracks  in  an  asphalt  pavement  were  caused 
by  the  upheaval  of  the  soil  upon  which  the  foundation  rested. 

Air.  Benzenberg,  Milwaukee,  Wis.:    This  subject  of  asphalt 
pavements  is  one  which  is  being  pretty  generally  considered  by 
the  municipalities  of  this  country,  because  of  the  low  prices  at 
which    it  seems   some  cities  are  able  to  obtain   the   laying  of 
asphalt  pavements  while  other  cities  are  obliged  to  pay  very 
njucb   higher  prices.     If  conditions  are  taken  alike,  I   do  not 
inink  that  there  is  quite  such  a  difference  of  prices  as  is  ap- 
parent.    In  Milwaukee,  we  have  been  laying  asphalt  pavements 
at  a  price,  depending  upon  the  depth  of  the  concrete  and  the 
amount  of  asphalt  in  the  two  coats  over  it,  from  $1.95  to  $2.30, 
which   includes — the  latter  price — seven  inch  base  of  concrete, 
iA\c\   the  laying  of  a  brick  gutter,  consisting  of  Hayden  block, 
and  the  lining  of  rail  on  street  car  tracks  with  granite  blocks. 
Some   two  years  ago,  being  desirous  of  opening  the  door  to 
other  companies,  the  Mayor  of  Milwaukee  and  myself,  having 
heard   so  much   about  the   Omaha  "California   asphalt"   pave- 
ments, particularly  from  the  Chicago  contractors  who  were  very 
anxious  to  obtain  the  right  to  bid  in  Milwaukee,  visited  that 
city  about  this  time  of  the  year,  and  it  was  because  of  the  very 
poor,  dilapidated  condition  of  the  pavements  of  California  as- 
phalt that  we  kept  the  doors  of  Milwaukee  closed  against  that 
company.    I  never  saw  a  poorer  lot  of  pavements  than  had  been 
laid  there  at  that  time,  and  the  Mayor  agreed  with  me.     He 
said  '*we  don't  want  that  sort  of  stuff  in  our  city,  and  we  can 
better  afford  to  pay  a  higher  price  for  pavements  than  to  have 
riiat  sort  of  pavement  laid  here,  and  have  our  asphalt  pavement 
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receive  a  .black  eye."  We  considered  that  we  were  not  after 
cheap  pavement,  as  much  as  we  were  after  the  best  pavement, 
and  tlie  best  pavement  at  a  higher  price  was  cheaper  in  the  end. 
To  prevent  cracking,  it  has  been  customary  for  some  time,  in 
citi*=*3  where  there  has  been  a  clay  sub-soil,  to  underdrain  the 
pavements,  leading  the  drain  to  a  point  immediately  back  to  the 
curb,  where  the  sub-drains  were  continued  on  sand,  to  catch- 
basins  at  the  corners.  I  do  not  remember  that  this  has  made 
any  material  difference  as  to  the  cracking  of  the  asphalt,  and  it 
seems  to  me  reasonable  that  it  should  not.  If  the  asphalt  is 
cracked  because  of  any  upheaval  due  to  frost  from  beneath,  the 
concrete  first  must  crack,  and  in  order  to  produce  a  crack  of 
that  kind,  the  concrete  must  be  raised  to  some  considerable 
extent.  I  have  examined  the  cracking  in  Omaha,  and  some  we 
had  in  Milwaukee,  where  we  had  nothing  but  clay  sub-soil. 
Now  I  cannot  quite  conceive  that  the  cracking  due  to  frost 
upheavals  from  below  will  appear,  excepting  that  the  entire 
pavement  will  raise  and  crack.  I  believe,  however,  that  the 
cracking  may  be  due  to  the  contraction  and  expansion  of  the 
asphalt  itself.  I  know  of  cases  where  the  asphalt  was  cut  out 
on  either  side  of  the  crack  to  discover  whether  the  concrete  had 
been  cracked  beneath  it.  Nothing  was  seen,  the  concrete  was 
intact,  there  was  no  crack  in  the  concrete,  although  there  was  a 
crack  to  perhaps  three-eighths  of  an  inch  in  wddth  in  the  asphalt. 
I  do  not  think,  therefore,  that  the  sub-soil  has  anything  par- 
ticular to  do  with  the  cracking  of  the  asphalt  itself. 

X  do  not  think  that  the  question  of  the  asphalt  material  is 
one  that  should  be  taken  into  consideration  so  much  in  barring 
out  bids,  as  the  abilitv  of  the  bidders  to  do  the  work.  There  is 
no  question  but  what  the  Bermudez  or  the  Venezuela  asphalt 
is  a  purer  article  than  the  Trinidad.  There  is  no  question  but 
what  the  California  asphalt  is  a  purer  article  and  will  make  a 
good  pavement  if  the  material  is  properly  handled.  It  is  not  so 
much  the  question  of  barring  out  material,  'therefore,  as  it  is 
to  bar  out  the  people  who  are  handling  it,  or  people  who  pro- 
pose to  lay  the  asphalt.    If  the  Cahfornia  asphalt  is  handled  and 
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laid  by  parties  who  have  sufficient  experience,  who  have  obtained 
the  necessary  information  to  determine  the  proper  formula  to 
be  useii  in  different  cities,  to  resist  the  different  traffic  that  may 
come  upon  it,*or  the  changes  of  climate  that  it  may  be  exposed 
to,  then  it  is  all  right;  but  it  is  different  if  you  have  a  new  firm, 
who  happens  to  conclude  that  asphalt  is  very  easily  laid,  with- 
out any  apparent  skill,  and  offers  to  purchase  material  which  has 
not  been  tried  at  that  particular  place,  and  proposes  to  lay  that 
asphalt.  Although  the  material  may  be  good,  you  have  no  guar- 
artce  that  you  are  going  to  get  a  pavement  that  will  be  ser- 
viceable or  will  stand;  therefore  the  parties  who  are  attempting 
to  lay  the  pavement  should  be  asked  to  prove  that  they  have 
sufficient  experience  and  knowledge  upon  the  subject  or  be 
harreu  out. 

1  am  very  sorry  that  Mr.  Cappelen  of  Minneapolis  is  not 
pres*:nl,  because  he  has  touched  upon  one  feature  of  this  subject 
that  I  think  is  open  to  criticism.  He  suggests  that  it  mfght  be 
heticr  and  wiser,  in  the  end,  to  establish  a  municipal  plant.  That 
wouiil  be  true  if  it  did  not  require  special  expert  knowledge, 
obtained  by  long  years  of  experience,  to  determine  what  the 
formula  of  the  asphalt  or  mastic  cement  should  be.  If  it  were 
a  c^uestion  merely  of  concrete  foundation,  there  is  sufficient 
kn^»\vledg^e  or  information  obtainable  that  would  enable  almost 
anyl>od\^  to  put  in  proper  concrete,  but  when  you  handle  as- 
pliaiturn  and  mix  it  with  lime-stone  dust,  and  then  with  crushed 
sandstone,  or  sand,  why  you  have  got  to  know  something  as  to 
the  proper  proportions  necessary  to  give  you  the  best  results. 
'flial  such  is  the  fact  is  clearly  shown,  when  even  those  who 
have  had  twenty  years  or  more  of  experience  in  compounding 
asphalt  for  street  pavements,  have  here  and  there  made  serious 
mistakes — mistakes  for  which  they  could  not  themselves  ac- 
count, but  evidently  mistakes,  because  the  pavements  went  to 
'vie^^es  in  a  short  time.  They  erred  somewhere,  although  it  was 
for  their  own  interest  to  exhaust  the  best  knowledge  they  had 
in  tlieir  possession  to  put  down  a  good  pavement. 

'Sow  I  do  not  believe  that  a  novice  could  start  in  and  deter- 
mine the  proper  formula  for  the  use  of  asphalt  pavements,  and 
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guarantee  a  first-class  result.    I  think  that  would  be  one  of  the 
first  and  most  serious  troubles  that  would  arise  in  the  erection 
of  a  municipal  plant,  unless  the  city  was  fortunate  enough  to 
engage  some  one  who  had  had  sufficient  experience  with  some 
of  llie  older  companies.     I  believe  that  is  one  reason  why  many 
of  these  new  companies  have  failed;  and  is  the  reason  the  first 
company   that  put   down   California   asphalt  in   Omaha  failed, 
because  they  didn't  have  sufficient  experience.     There  was  an 
asphalt  pavement  laid  down  at  Omaha  at  the  time  of  our  visit 
tViO  years  ago,  by  a  contractor  who  had  theretofore  laid  no  as- 
pliait  pavements,  but  who  went  into  experimenting,  by  laying^ 
a  diive-way  for  quite  a  long  distance  through  his  plant,  using  a 
l«rge  number  of  asphalt  cements  compounded  upon   different 
formulas.     He  obtained  some  practical  experience  by  nmning 
heavy  travel  over  that  pavement  and  watching  the  results;  and 
he  used  the  best  formulas  derived  by  this  experience  for  the  con- 
st! uction  of  the  street  that  he  had  contracted  for.     I  had  the 
pleasure  of  driving  over  that  street  only  three  or  four  weeks 
ago,  and  I  will  say  that  the  asphalt  pavement  looked  remarkably 
well.    There  had  apparently  been  a  number  of  cracks — the  indi- 
cations of  the  closing  of  cracks  were  to  be  seen  every  fifteen  or 
twenty  feet — but,  generally,  the  pavement  was  in  very  good  con- 
dition.    It  was  laid  with  California  Alcatraz  asphalt.     I  believe 
that  this  man  succeeded  because  he  made  it  quite  a  study  before 
he  undertook  to  lay  the  pavement.     During  the  progress  of  the 
work  I  understand  he  changed  the  formula,  for  reasons  which 
were  apparent  at  the  time,  but  I  think  that  it  is  well,  and  it  is 
wise,  for  those  who  have  charge  of  the  laying  of  asphalt  pave- 
ments to  exercise  a  great  deal  of  care  in  preparing  the  specifica- 
tions in  such  wise  that  no  one  but  experienced  men — men  who 
know  what  they  are  about  to  do  when  they  undertake  to  lay 
an  asphalt  pavement — shall  be  permitted  to  bid.     I  believe   in 
open  competition,  as  Mr.  Rose  water  says — open  the  doors  wide 
— yet  not  so  wide  as  to  have  the  work  done  by  inexperienced 
people,  and  have  the  work  naturally  result  in  a  failure. 

Mr.  N.  p.  Lewis,  Brooklyn,  N.  Y.:    Brooklyn  was  probably 
one  of  the  first  cities  in  this  country  to  open  its  doors  to  general 
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competition  in  laying  asphalt  pavements.  I  think,  also,  that  one 
of  the  first,  if  not  the  first  bituminous  pavement  ever  laid  in  this 
country  was  laid  in.  Brooklyn.  The  same  contractor  who  laid 
that  pavement  has  been  in  the  business  in  Brooklyn  ever  since. 
In  1 868  this  contractor  laid  about  2,000  feet  of  bituminous  con- 
crete. It  was  made,  of  course,  of  tar  and  what  remained  of  it 
was  last  y^ear  used  as  a  foundation  for  an  asphalt  pavement. 

Now  I  believe  that  the  pavements  of  Brooklyn,  as  a  rule, 
compare  very  favorably  with  those  of  any  other  city.  We  have 
a  few  notable  exceptions  where  the  pavements  have  cracked 
badly,  fp  to  four  years  ago,  I  regret  to  say  that  the  pavements 
of  Brooklyn  were  laid  without  any  engineering  supervision — 
without  technical  supervision  of  any  kind.  Tlie  contractors 
undertook  to  lay  the  pavements,  and  the  city  took  what  they 
gave  them.  The  resuhs,  as  a  rule,  have  been  astonishingly  satis- 
factory for  work  done  under  such  conditions,  and,  I  think, 
they  are  largely  attributable  to  the  fact  that  the  work  was  done 
by  contractors  who  have  had  the  most  extensive  experience  in 
such  work.  I  find  that  the  pavements  that  cracked  were  laid, 
without  exception,  in  one  year. 

In  compiling  a  list  of  our  pavements  in  which  the  material 
used  was  described  as  Trinidad  Land,  or  Trinidad  Lake,  asphalt, 
or  whatever  it  may  have  been,  I  was  dependent  for  rny  informa- 
tion upon. the  testimony  of  the  contractor  as  to  what  material 
he  had  used.  It  was  rather  remarkable  in  looking  over  the  list 
to  find  that  every  one  of  those  pavements  which  had  not  been 
satisfactory  was  put  down  as  Land  asphalt.  I  do  not  dispute 
the  fact — it  may  be  so — but  the  contractor  has  also  admitted  to 
me  that  in  one  certain  year  he  and  a  number  of  other  con- 
ti  actors  all  procured  their  residuum  oil  from  one  company. 
Ever\'  one  of  the  pavements  laid  with  that  oil  turned  out  badly. 
Of  course,  if  a  contractor  used  only,  as  a  rule,  Trinidad  Pitch 
Lake  it  is  not  unnatural  he  should  call  material  which  turned 
out  badly  "Land  Asphalt." 

Xow,  as  to  competent  supervision,  I  would  rather  have  thor- 
oughly experienced  contractors  lay  any  material  which   I  have 
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ever  used  than  to  have  some  novice  come  into  the  market,  and 
lav  the  Trinidad  Pitch  Lake,  or  the  Bermudez. 

Our  Alcatraz  pavements,  as  a  rule,  are  very  satisfactory. 
They  have  been  laid  for  the  last  two  vears  bv  contractors  whose 
experience  had  been  previously  confined  to  laying  stone  pave- 
ments. We  have  tried  to  promptly  correct  any  mistakes  they 
have  made,  and  their  work  will  compare  favorably,  I  think,  with 
our  other  pavements,  except  in  the  cpse  of  their  first  contract, 
where  the  mixture  was  quite  hard,  and  the  result  was  the  only 
pavement  in  Brooklyn  upon  which  we  have  had  to  place  sand 
to  prevent  danger  on  account  of  slipperiness. 

Now,  as  to  the  structural  formation  of  the  pavement,  the 
way  in  which  it  is  built  up,  it  seems  to  me  that  there  has  been 
in  the  past  a  tendency  to  lay  too  much  stress  upon  the  use  of  an 
extra  thickness  of  material — especially  where  heavy  traffic  was 
expected. 

I  do  not  believe  that  the  diminution  in  the  thickness  at  the 
end  of  five  vears  is  material.  I  do  know  that  an  excessive  thick- 
ness  invariably  causes  rolls  and  wrinkles. 

One  of  our  oldest  pavements,  which  is  the  oldest  continuous 
asphalt  thoroughfare  in  Brooklyn,  has  been  in  existence  25  or 
26  years.  The  street  was  first  paved  with  tar  concrete,  laid  on 
cobblestone;  it  has  been  resurfaced  from  time  to  time  with 
asphalt.  On  cutting  open  certain  sections  we  have  found  bi- 
tuminous matter  ten  inches  in  thickness.  Settlements  over 
trenches  have  been  repaired  by  piling  on  more  material.  This 
pavement  it  is  absolutely  impossible  to  keep  smooth  and  in  good 
surface  on  account  of  the  excess  of  the  bituminous  material, 
which  will  wrinkle  and  roll. 

The  question  suggests  itself:  Are  we  not  laying  our  pave- 
ments thicker  than  necessary  when  we  use  two  inches  of  ma- 
terial?  If  we  can  lay  the  pavement  one-inch-and-a-half  thick, 
and  get  thorough  compression,  and  at  the  same  time  lay  it  soft 
enough  to  avoid  danger  of  cracking,  will  we  not  avoid  this  un- 
evenness  of  surface?  I  think  this  subject  will  bear  investigation, 
and  the  results  obtained  will.  I  think,  be  more  satisfactory,  es- 
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pecially  in  places  along  railroad  tracks  where  you  want  to  have 
your  pavenjents  as  dense  as  possible.  Certainly  the  thinner  your 
pavement,  the  more  thoroughly  you  can  compress  it  under  a 
heavy   roller,  or  by  tamping. 

!Mr.  Cappelen*s  paper  is  in  some  respects  unsatisfactory,  in 
that  he  does  not  tell  us  what  his  own  conviction  is  as  to  the  ad- 
\-isability  of  a  city  the  size  of  Minneapolis,  or  any  other  city, 
doing  its  own  w^ork  by  day  labor.  He  raised  the  question,  and 
I  supposed,  intentionally,  gives  no  answer.  It  is  a  subject  for 
very  careful  consideration.  I  think  the  day  will  come  when  all 
large  cities  will  do  such  work  themselves,  but  not  now. 

There  seems  to  be  an  opinion  on  the  part  of  some  engineers 
that  the  exaction  of  a  guarantee  is  unprofessional.  I  do  not  think 
so.  I  do  not  believe  that  it  is  proper  for  engineers  with  their  pres- 
ent knowledge  of  the  subject  to  dispense  entirely  with  the  guar- 
antee of  contractors  who  have  been  studying  this  thing  minutely, 
carefully,  and  conscientiously  for  years.  The  guarantee  is  the  best 
evidence  of  their  good  faith  which  we  have,  and  it  is  often  the 
onlv  means  of  keeping  out  thoroughly  incompetent  men.  We, 
in  Brooklyn,  I  think,  are  w^orking  towards  this  end,  laying  our 
own  pavements.  Our  laboratory  will  certainly  give  us  valuable 
information  w-hich  will  be  extremely  useful.  But  Civil  Service 
Reform  has  not  yet  reached  such  a  stage  as  would  warrant  any 
municipality  in  attempting  to  organize  a  force  to  do  such  highly 
expert  work  as  the  laying  of  asphalt  pavement.  There  is  no 
gentleman  here  to  whom  this  statement  will  not  appeal  if  he 
has  had  any  experience  in  municipal  work.  The  experts  em- 
ploved  by  our  contractors  are  mostly  Itahans.  The  average 
municipal  officer  would  certainly  shrink  from  the  responsibility 
of  employing  Italians  on  this  kind  of  work,  and  I  do  not  think 
the  time  lias  yet  come,  or  that  our  Civil  Service  has  been  put 
on  such  a  basis  that  we  could  expect  to  employ  thoroughly 
competent  men,  no  matter  where  we  got  them,  even  if  we  were 
10  eo  out  of  the  city,  or  out  of  the  Siate,  pay  them  fairly  for 
their  services,  and  retain  them  permanently.  Then,  the  short 
tenure  of  office  which  the  average  City  Engineer  has  militates 
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against  this  method  of  doing  the  work.  There  is  one  place 
where  it  might  be  done,  and  that  is  in  the  city  of  Washington, 
where  all  the  work  is  done  under  the  supervision  of  the  United 
States  Engineer  Corps,  all  men  who  hold  their  offices  for  life. 
They  are  sometimes  transferred  as  the  Methodist  minister^  are, 
but  they  never  get  away  from  the  traditions  of  their  department. 
But,  even  the  city  of  Washington  has  never  tried  this  experi- 
ment; they  have  never  laid  a  yard  of  asphalt  pavement  except 
by  contract,  and  they  let  contracts  for  the  maintenance  of  their 
pavements  also.  They  buy  the  paving  mixture  by  the  cubic 
yard,  and  pay  the  contractor  for  the  material  used  in  repairing, 
and  for  the  work  of  making  excavations  and  repairs  after  the 
term  of  guarantee  expires.  I  am  sure,  Mr.  President,  that  the 
time  for  the  municipal  operation  of  an  asphalt  paying  plant  has 
not  yet  come. 

Mr.  Stainsby,  Newark:  Being  very  desirous  of  securing^ 
information  that  would  become  valuable  to  the  Board  of  Works 
of  Newark — and  I  presume  also  a  large  number  of  the  gentlemen 
silting  in  this  audience  are  exactly  in  the  same  position — I  am 
merely  a  merchant — I  have  been  asking  myself  while  sitting 
listening  to  the  gentleman  from  Omaha  and  the  other  gentlemen 
who  have  spoken,  who  have  all  been  educated  in  the  schools 
that  should  bring  out  good  pavements,  from  which  one  will  we 
get  information  to  obtain  a  good  asphalt  pavement.  Suppose 
we  took  the  whole  of  them  and  set  them  down  now  in  the  city 
of  Newark  before  our  five  Commissioners,  who  have  almost  un- 
limited power,  for  we  don't  have  to  have  a  petition  or  anything 
else ;  we  can  pick  out  a  street  a  mile  or  two  miles  long  and  pave 
it;  it  seems  to  me,  my  friends,  after  the  years  of  experience  and 
time  there  has  been  spent  on  asphalt  pavements,  that  if  we  take 
our  friend  Lewis  (and  I  consider  him  one  of  the  best  in  the 
country)  and  then  the  gentleman  from  Omaha,  who  has  been 
making  enormous  study  in  questions  of  asphalt,  and  the  Trini- 
dad Asphalt  Company,  and  other  gentlemen  here,  our  friend 
from  Minneapolis  and  others,  and  vet,  Mr.  Chairman,  I  have  sat 
here  this  afternoon  and  heard  from  none  of  these  gentlemen  a 
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direct  opinion  that  will  carry  us  out  in  the  matter  of  laying  as- 
phalt pavements.  To-day  it  is  an  expert  business,  no  matter 
how  you  attempt  to  put  it  down;  one  says  you  must  have  such 
and  such  a  per  cent,  of  lime,  and  such  and  such  a  per  cent,  of 
sand,  and  such  and  such  a  thing  maybe  in  one  part  of  the  coun- 
tn.-,  and  that  material  may  be  procured  exactly  right  in  my  part 
ol  the  country,  and  it  may  not  in  another;  another  gentleman 
says  "get  a  pknt,  and  do  it  all  yourselves"  and  in  his  paper,  the 
gentleman  said  the  pavement  cost  $1.75  a  yard,  paying  $4.75  a 
day  for  labor.  Contractors  in  the  city  of  Newark  pay  $1.00  to 
$1.25  for  Italian  and  negro  labor,  and  they  are  no  harder  pushed 

• 

or  driven  than  that  labor  employed  tor  $1.75  a  day,  for  ten 
hours  a  day.  We  employ  labor  for  17  cents  an  hour  and  nine 
hours  in  a  day^  that  is  a  day's  work;  and  yet  they  say  "get  a 
plant."  Murder  the  plant.  In  our  part  of  the  country,  where 
we  change  politics  every  year,  it  would  cost  the  city  of  Newark 
double  the  price  that  it  would  without  a  plant,  that  is  what  it 
would  without  a  plant,  that  is  what  it  would  cost  the  city  of 
Newark,  or  New  York,  or  Brooklyn,  where  they  have  got  the 
best  men,  who  might  go  out  any  moment.  What  are  we  to  do? 
He  says  in  Brooklyn  they  will  get  a  plant,  or  at  least  a  labora- 
tor\- — ^is  that  what  you  call  it?  I  want  to  say  this:  in  the  city 
of  Newark  we.  have  no  laboratory ;  we  have  a  Board  of  five  busi- 
ness men  and  two  engineers;  and  I  want  to  say  I  will  take  any 
three  engineers  in  this  convention  here  to-day  to  the  city  of 
Newark,  and  then  take  them  over  to  Brooklyn,  and  they  will 
give  Newark  the  praise  twenty  times  over.  I  am  only  talking; 
I  am  a  merchant;  this  gentleman,  Mr.  Adam,  is  our  engineer. 
We  are  going  to  open  the  door;  we  are  going  to  put  a  ten 
years'  guaranty  in  the  specifications  next  year.  I  want  to  say 
this:  Newark  is  very  progressive,  she  is  progressing  faster  than 
any  other  city  that  there  is  east  of  the  Allegheneys,  with  her 
260,000  inhabitants.  A  few  years  ago  our  city  was  in  the  worst 
condition,  as  regards  pavements,  of  any  city  of  that  size,  al- 
though this  year  we  have  had  some  little  difference  between  the 
officers  of  the  city  and  the  Mayor,  and  we  have  done  no  asphalt 
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paving.  Next  year  we  are  going  to  do  something — ^we  are  going 
to  do  a  great  deal.  This  time  we  brought  with  us  four  or  five 
commissioners  and  the  engineer  of  streets  and  sewers,  and  also 
the  engineer  of  the  Water  Department.  And  I  want  to  say  that 
after  hearing  what  the  gentleman  from  Omaha  and  these  other 
gentlemen  have  said,  to  save  my  life  I  do  not  know  what  to  do. 
(Laughter.)  I  will  say  this,  I  believe  this,  gentlemen:  that  when 
you  talk  about  putting  in  city  plants  they  must  be  in  the  hands 
of  experts — for  I  believe  this  about  asphalt,  that  if  the  asphalt 
is  mixed  right,  if  you  have  got  a  man  who  can  take  care  of  it, 
I  don't  care  where  you  go  to  get  it,  any  of  it  will  make  a  very- 
good  pavement — I  don't  care  whether  it*s  Lake  or  Land,  or,  in 
other  words,  it  is  not  the  material  you  put  in  it — the  trouble  is 
to  get  a  man  that  knows  how  to  mix  the  material.  We  have  got 
altogether  of  Trinidad  Lake  asphalt  in  Newark  19  miles;  as  the 
gentleman  here  says,  we  have  two  companies — both  using  the 
same  asphalt;  we  have  got  considerable  asphalt  and  very  little 
brick;  our  soil  is  mainly  sand  and  very  little  clay  in  the  city  of 
Newark.  We  put  down  six  inches  of  concrete  and  one  and  a  half 
of  binder.  The  binder  is  better  at  one  and  a  half  than  a  half  inch 
cushion  of  asphalt.  I  want  to  say  this:  this  convention,  I  be- 
lieve, is  just  what  the  President  intended  it  should  be — one  of 
the  most  important  in  the  United  States  of  any  convention  that 
can  be  got  together,  but  it  does  seem  to  mt  that  after  all  these 
years  the  engineers  themselves  should  have  some  fight  so  that 
the  cities  could  prepare  proper  specifications.  We  members  of 
Boards  are  practical  men,  I  think,  and  we  say  that  the  engi- 
neers, with  all  credit  to  such  men  as  Mr.  Lewis  and  the  gentle- 
man from  (^maha,  and  so  on,  that  they  sometimes  get  a  little 
off  in  their  results.  (Laughter.)  That  is  all  there  is  about  it. 
You  can  get  good  work,  if  you  do  a  little  brain  work — you  have 
to  have  brains  in  order  to  get  through  the  world — ^brains  will 
help  you.  Mine  have  been  used  a  good  many  years — and  I  want 
to  use  them  a  little  longer.  I  wish  to  say,  gentlemen,  that  this 
afternoon  has  been  spent  in  the  most  important  subject  we  can 
get  at.    Asphalt  has  got  to  be  put  down  good,  or  it  is  going  to 
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be  a  failure,  and  cities  can  go  on  and  make  an  expensive  outlay 
of  money  and  have  it  to  do  over  in  five  or  ten  years,  and  your 
five  years  soon  slip  away;  ten  years  are  soon  gone,  and  the 
money  is  always  gone,  and  then  the  foundation  you  speak  about 
being  left  there — but  when  the  contractors  come  alongf  and  you 
ask  them  to  re-surface  it,  they  put  the  cost  up  almost  to  the 
original  figure,  leaving  the  foundation  out.  I  don't  care  whether 
it  is  made  from  Trinidad  Lake  or  anywhere  else,  if  it  is  made 
right.  But  how  in  the  world  are  we  going  to  know  when  it  is 
right  if  the  men  who  are  making  a  special  study  of  it  differ 
as  they  seem  to  now? 

Mr.  Rundlett,  St.  Paul,  Minn.:  Mr.  Chairman:  The 
question  of  the  cracking  of  pavements  is  one  in  which  the  St. 
Paul  delegation  is  much  interested.  I  think  we  have  as  fine 
asphalt  streets  in  St.  Paul  as  in  any  city  represented  in  this  con- 
vention (Newark  not  excepted)  with  the  exception  of  the  tend- 
ency to  crack.  It  appears  to  be,  greater  with  us  than  with  most 
cities. 

The  first  asphalt  pavement  in  St.  Paul  was  laid  some  ii 
years  age  on  Summit  avenue,  our  principal  residential  street, 
which  has  probably  more  light  traffic  than  any  other  residential 
street  in  the  city.  The  pavement  was  laid  under  a  ten  year 
guaranty,  the  contractor  agreeing  to  keep  the  pavement  in  re- 
pair during  that  time  and  to  leave  it  at  the  end  of  the  period  of 
ten  years  in  as  good  condition  as  when  laid,  to  the  satisfaction 
of  the  Board  of  Public  Works,  natural  wear  and  tear  alone  ex- 
cepted. During  the  first  three  or  four  years  but  few  cracks 
appeared,  but  after  that  time  the  number  increased  each  spring. 
But  few  of  the  cracks  were  large  or  extended  across  the  street, 
most  of  them  being  fine  cracks  crossing  each  other  in  every 
direction.  During  the  summer  under  the  heat  and  traffic  these 
small  cracks  are  mostly  closed  up  and  are  hardly  perceptible 
except  after  heavy  rains  when  the  street  began  to  dry  oflF.  There 
were  no  signs  of  disintegration  except  at  points  where  several 
cracks  of  some  size  came  together  and  the  water  was  enabled 
to  get  in.    The  street  contained  about  30,000  square  yards  and 
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but  few  repairs  were  made  during  the  ten  years,  but  at  the  end 
of  that  time,  when  the  street  came  to  be  accepted,  the  Board  of 
Public  Works  ordered  about  8,000  square  yards  to  be  replaced 
on  account  of  these  cracks.  Otherwise  the  street  was  in  very 
excellent  condition  and  showed  but  little  signs  of  actual  wear. 
A  few  years  previous  specimens  were  cut  out  of  the  street  for 
an  exhibit  at  an  exposition  of  paving  material,  and  both  con- 
crete and  asphalt  made  a  very  satisfactory  showing. 

The  pavement  was  laid  on  a  good  sand  foundation  for  nearly 
the  whole  length  of  the  street  and  the  g^adfes  were  such  as  to 
give  excellent  drainage.  The  cracks  in  tTie  asphalt  were  not 
occasioned  by  any  cracks  in  the  concrete,  for  where  the  asphalt 
was  taken  out  a  very  careful  examination  was  made  and  the 
concrete  was  in  perfect  condition.  It  was  not  due  to  the  softness 
at  which  the  material  was  laid,  for  on  one  of  the  streets  laid  the 
next  year  where  the  traffic  was  light  more  asphalt  was  used  and 
the  material  was  put  in  much  softer,  but  the  street  cracked  even 
worse  than  Summit  avenue.  Neither  was  the  cracking  occa- 
sioned by  the  use  of  too  much  water,  for  the  asphalt  in  the 
residential  district  is  not  sprinkled.  They  are  kept  as  clean  by 
hand  sweeping  as  the  streets  in  any  city  I  have  ever  visited. 

I  have  attributed  it  to  the  extremes  of  temperature  and  the 
very  dry  climate  we  have  in  St.  Paul,  which  after  a  time  evapo- 
rates the  oil  and  the  pavement  becomes  more  brittle  and  cracks. 
The  asphalt  companies  have  been  laying  asphalt  pavements  in 
St.  Paul  for  ten  years  and  have  not  yet  solved  the  problem  as 
to  how  to  lay  a  pavement  without  cracking. 

Something  has  been  said  about  laying  asphalt  pavements  in 
frosty  weather.  I  do  not  believe  in  laying  asphalt  in  freezing 
weather  and  would  not  do  it  under  any  circumstances  if  it  was 
possible  to  avoid  it,  but  it  happens  that  on  this  very  street  of 
which  I  am 'speakings  Summit  avenue,  after  the  contractors  had 
laid  the  concrete  and  it  had  properly  set,  some  delay  was  oc- 
casioned in  the  shipment  of  asphalt  and  cold  weather  set  in,  and 
the  contractor  was  actually  obliged  to  sweep  the  snow  from  the 
street  before  laying  the  asphalt,  and,  singular  to  relate,  that  block 
has  had  the  least  repairs  on  it  of  any  block  on  the  whole  street. 
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On  the  map  ^Ir.  Cappelen  submitted  with  his  report,  showing 
the  amount  of  pavement  taken  up  on  Nicollet  avenue  each  year 
after  it  was  laid,  he  attributes  the  large  amount  which  was  taken 
up  the  first  year  in  a  large  measure  to  the  fact  that  it  was  laid 
so  late  in  the  fall,  but  it  appears  to  me  that  this  might  be  attrib- 
uted just  as  well  to  the  burning  of  the  asphalt  or  possibly  the 
use  of  poor  material.  The  Warren  ScTiarf  Asphalt  Paving  Com- 
pany, who  laid  that  street,  the  next  spring  paved  Fourth  street 
in  St.  Paul  and  laid  as  good  a  pavement  on  that  street  as  has 
been  laid  in  the  city  anywhere.  At  the  present  time  there  is 
hardly  a  crack  in  it  and  it  has  fewer  cracks  than  some  pavements 
since  laid.  I  only  mention  these  facts  to  show  that  in  my  opinion 
there  is  no  infallible  rule  you  can  follow  in  order  to  get  a  perfect 
pavement.  If  these  large  paving  companies  who  have  been 
studying  this  subject  for  so  long  a  time  make  mistakes,  how  is 
an  engineer  going  to  work  it  out  on  any  mathematical  theory? 

To  get  a  good  pavement  you  must  have  the  best  of  material 
and  the  best  of  workmanship  and  exercise  the  greatest  care  in 
everv  detail. 

I  agree  with  Mr.  Lewis  in  regard  to  the  thickness  of  the 
pavement.  I  do  not  think  a  very  thick  coat  is  necessary,  but 
a  great  deal  depends  upon  the  compression.  The  asphalt  should 
be  thoroughly  rolled  before  it  gets  cold.  I  am  not  therefore  in 
favor  of  the  city  owning  an  asphalt  paving  plant.  I  believe  rather 
in  making  the  specifications  strong,  seeing  that  all  the  prelimi- 
nary work  is  properly  done,  leaving  the  matter  of  the  asphalt 
mixture  to  the  contractor,  and  requiring  a  ten  year  guarantee 
with  a  proper  surety  bond. 

St.  Paul  specifications  require  that  15  per  cent,  of  the  money 
shall  be  retained,  on  which  we  pay  interest  at  six  per  cent. ;  and 
also  a  bond  for  the  faithful  fulfillment  of  the  contract  and  guar- 
antv  in  the  full  amount  of  the  contract.  By  these  means,  I  think, 
the  contractor  will  be  stimulated  to  do  the  best  possible  work. 
Engineers  and  Boards  of  Public  Works  have  a  great  many 
things  to  attend  to,  not  only  pavements,  but  sewers,  bridges, 
etc.    These  companies  who  go  into  the  asphalt  business  must,  as 
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a  business  proposition,  employ  proper  experts  and  use  every 
means  possible  to  get  good  work,  knowing  that  they  must  re- 
place the  pavement  if  it  is  imperfect. 

Capt.  Beach,  Washington,  D.  C:  Mr.  Chairman,  as  Wash- 
ington is  being  referred  to  a  good  many  times,  I  would  like  to 
say  a  word  or  two  as  to  what  is  being  done  in  that  city.  In  the 
first  place,  as  to  cracks,  there  are  some  streets  in  Washington 
on  which  the  asphalt  is  pretty  badly  cracked.  In  no  case  do  I 
think  it  can  be  referred  to  the  action  of  frost  or  jhe  upheaval  of 
the  ground,  for  the  reason  that  that  asphalt  pavement  is  laid  with 
a  six  inch  concrete  base.  The  soil  throughout  Washington  vsrith 
one  or  two  exceptions,  is  a  kind  of  gravel  or  sand,  so  that  the 
water  percolates  freely  through  it.  All  cement  sidewalks  are 
laid  five  inches  thick,  without  any  foundation  or  sub-stratum  for 
drainage,  but  very  few  of  these  are  ever  thrown  up  or  damaged 
in  any  way  by  the  frost.  I  can  go  back  eight  years  or  more  in 
speaking  of  that,  so  it  seems  to  me  that  when  a  cement  side- 
walk five,  inches  thick  is  not  thrown  up  by  frost,  you  could 
hardly  throw  an  asphalt  pavement  with  two  inches  of  binder  and 
two  inches  of  top  and  six  inches  of  concrete. 

A  Member:     I  would  like  to  ask  if  you  have  any  frost  in 
Washington? 

Capt.  Beach:    The  thermometer  gets  down  below  zero. 

A  Member:  Tell  us  how  long — does  it  get  far  below  "the 
freezing  point? 

Capt.  Beach:  About  twelve  degrees;  it  stays  below  the 
freezing  point  sometimes  for  over  six  w-eeks  at  a  time.  I  only 
state  that  to  show  that  the  cracks  are  not  caused  by  upheavals 
in  the  soil.  Leakage  from  the  gas  mains  and  percolation  grad- 
ually through  the  concrete  will  destroy  the  life  of  the  asphalt. 
We  have  had  to  replace  several  streets  just  on  account  of  the 
leaking  of  gas  mains. 

With  regard  to  the  price  at  which  pavements  Rave  been  laid. 
Mr.  Rosewater  didn't  quote  the  lowest  price.  The  lowest  I  know 
of  was  laid  this  summer,  by  the  Barber  Asphalt  Company  in 
Saginaw,  Michigan,  at  $1.16. 
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Mr.  Rosewater:  That  has  been  brought  about  by  competi- 
tion with  the  rest  of  them,  I  suppose. 

Cai»t.  Beach:  Tlie  repairs  in  Washington  are  made  entirely 
by  contract  The  present  contract  is  with  the  Cranford  Pave- 
ment Company,  and  the  prices  are  based  upon  the  amount  of 
material  placed  in  the  street. 

A  Member:    What  is  the  price? 

Cai»t.  Beach:  Seventeen  dollars  per  cubic  yard;  where  we 
use  binder  and  asphalt  surface  both,  $30.00  per  cubic  yard,* 
where  the  repairs  are  made  by  the  heater  and  burner  system — 
this  burner  systefn  is  used  where  the  street  is  wavy  or  lumpy; 
simply  for  the  removal  of  the  wearing  surface — not  of  the  binder, 
nor  of  the  base,  and  the  burners,  using  gasoline,  are  passed  over 
to  burn  it  down  to  the  required  depth,  and  the  surface  is 
scratched  with  rakes,  to  make  it  a  little  uneven  so  that  the  next 
coat  will  hold,  and  that  is  just  the  wearing  surface — that  is,  the 
asphalt — and  sand  placed  on  top  and  rolled.  This  we  have 
found  to  be  much  the  cheaper  method  for  repairing  streets. 

A  Member:  How  much  does  this  kind  of  repair  work  cost 
per  square  yard? 

Capt.  Beach:  The  amount  of  material  depends  upon  the 
depth  of  the  hole  or  the  depth  of  the  repair.  If  we  can  catch 
hold  of  a  break  in  the  pavement  before  it  has  reached  any  depth, 
and  use  less  material,  it  is  to  our  advantage  to  do  so.  The  price, 
of  course,  is  based  upon  the  experience  ot  past  years  with  regard 
to  the  work,  but  if  we  can  catch  a  break  in  the  pavement  before 
we  have  to  put  in  any  binder,  we  are  that  mucli  ahead. 

A  Member:  Can  you  give  us  an  idea  after  five  years  how 
much  it  costs  a  year,  taking  fhe  whole  surface? 

Capt.  Beach:  I  am  sorry  to  say  I  cannot,  because  the 
records  there  have  not  been  kept  as  carefully  as  they  should  be 
on  that  point.  On  Washington  streets,  you  see,  they  have  used 
asphalt  for  nearly  twenty-five  years,  and  they  had  the  old  tar 
pavements  years  before.    The  tar  pavements  referred  to  by  Mr. 
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Lewis  in  Washington  streets,  were  laid  25  or  26  years  ago,  and 
have  given  excellent  service.  Some  of  them  are  in  as  good 
condition  as  the  older  asphalt  pavements  to-day,  while  the  as- 
phalt pavements  laid  in  1886,  1887  ^"^  ^888  have  been  practically 
worn  out,  and  will  soon  have  to  be  re-laid. 

Mr.  Rosewater  referred  to  one  or  tw^o  tricks  of  the  asphalt 
men,  but  he  didn't  refer  to  one  which  I  have  known  them  to 
use  with  pretty  good  results  in  driving  over  a  brick  pavement, 
or  some  other  pavements  where  they  wanted  to  compare  it  with 
the  smoothness  of  an  asphalt  pavement.  They  w^ould  get  a 
buggy  and  horse  and  let  the  belly-band  a  little  bit  loose  and  oil 
the  fifth-wheel,  and  the  result  is  the  body  of  the  vehicle  plays 
very  freely,  and  you  get  the  motion  of  going  over  a  very  rough 
street,  when  it  is  only  a  very  slight  inequality. 

The  grades  in  Washington  are  ordinarily,  for  asphalt  pave- 
ments, about  six  or  seven  per  cent.  We  have  some  seven  to 
eight,  some  nine  and  some  ten  per  cent.  This  last  is  entirely 
too  steep,  and  it  becomes  dangerous.  I  don't  think  the  asphalt 
pavement  should  be  laid  over  7  per  cent,  grade. 

The  thickness  of  the  wearing  surface  has  been  varied  at  dif- 
ferent times.  It  used  to  be  two  inches;  then  it  was  lessened  to 
one  and  a  half  inches,  but  w^e  have  lately  gone  back  to  two 
inches,  for  the  reason  that  w-e  found  the  wearing  surface  of  one 
and  a  half  inches  didn't  give  as  satisfactory  results  as  two  inches, 
so  that  We  have  gone  back  to  two  inches  in  our  later  pavements. 

Mr.  Adam,  Newark,  N.  J.:  We  have  19^  miles  of  asphalt 
pavements,  very  little  clay  bottoms,  mostly  on  sandy  soil. 
In  tw^o  streets  only  have  cracks  appeared;  these  run  from  curb 
to  curb.  I  called  the  company's  attention  to  them,  and  my  view 
was  that  they  were  entirely  attributable  to  the  expansion  and 
conti'action.  They  called  my  attention  to  the  fact  that  their  engi- 
neer had  observed  this  also,  and  that  he  was  going  to  provide 
a  remedy,  that  he  had  charged  the  contraction  and  expansion  to 
the  concrete  base.  I  noticed,  in  his  report  last  year,  he  advised 
leaving  a  space  about  an  inch  between  the  concrete,  in  the 
distance  of  300  feet.     From  that  I  infer  that  he  had  taken  the 
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ground  *  *  that  it  was  owing  more  to  the  contraction  and 
expansion  of  the  concrete  than  to  the  contraction  and  ex- 
pansion of  the  asphalt.  Mr.  Beach  said  they  couldn't  observe 
where  any  cracks  had  taken  place  in  the  concrete.  When  I  read 
!Mr.  Rose  water's  views  as  to  broken  stone  and  the  clay  soil,  I 
could  not  well  agree  with  him,  because  I  don't  think  it  is  owing 
to  the  contraction  and  expansion  of  that  soil.  As  regards  the 
substitution  of  a  less  thickness  of  asphalt,  as  Mr.  Lewis  of 
Brooklyn  says,  it  might  be  worthy  of  investigation. 

One  particular  point  that  one  of  the  Commissioners  of  New- 
ark has  spoken  of,  is  that  he  didn't  think  he  received  satisfactory 
information  at  this  meeting  as  to  the  best  thing  to  be  done  at 
Newark,  where  they  intended  to  open  the  doors  for  competition. 
Until  last  year  all  the  asphalt  pavements  were  laid  by  the  Bar- 
ber Asphalt  Company,  that  is,  Trinidad  Lake.  About  four  or 
five  years  ago  there  was  a  local  company  organized,  which  ex- 
pected to  be  allowed  to  lay  other  kinds  of  asphalt.  But  the 
Board  of  Works  and  the  people  were  not  satisfied,  and  they  were 
compelled  to  use  Trinidad  Lake  asphalt  also.  This  went  on 
until  within  two  years  ago,  soijie  of  the  Commissioners  thought 
it  about  time  that  the  prices  of  asphalt  pavement  should  be  re- 
duced and  come  in  line  with  other  cities  where  the  reduction  had 
been  given.  They  then  resorted  to  brick  pavements.  That  for  a 
certain  time  produced  an  effect,  but  not  so  much  so  as  to  bring 
down  the  price  in  a  manner  to  compare  with  the  prices  in  other 
cities  in  the  last  few  years.  Last  year  they  started  out  to  open 
the  field  to  competition  and  to  restrict  the  use  of  asphalt  to  four 
companies:  the  Trinidad  Lake,  the  Bermudez,  the  Alcatraz,  and 
the  Imported  Rock  asphalt,  but  w-hen  the  bids  came  in  they 
showed  that  the  Alcatraz  and  the  Bermudez  and  the  Rock  as- 
phalt kept  entirely  out  of  the  field.  They  didn't  even  submit  any 
prices,  although  I  wrote  them  personal  letters  calling  their  at- 
tention to  the  letting  of  the  work  in  Newark.  At  the  second 
time  the  bids  were  opened,  another  company  had  come  in,  and 
they  intended  to  use  Land  asphalt  under  the  g^iise  of  being  over- 
flow, or  a  Land-Lake  asphalt,  but  the  specifications  were  so  strict 
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Upon  limiting  to  these  four  kinds  of  asphalt  that  the  bid  of  this 
new  Company  was  thrown  out.  They  had  bid  $2.10  per  square 
yard,  where  the  others  were  $2.27.  Either  from  the  competition 
with  brick  pavement  or  from  the  fear  of  new  companies  starting, 
the  price  has  been  reduced  in  Newark  from  $2.93,  which  was  tlie 
average  price  in  1890,  to  $2.35,  the  average  price  of  this  year. 

Mr.  Bbnzexberg:    What  is  the  length  of  the  guaranty? 

Mr.  Adam:  Five  years.  The  Board  is  not  satisfied  with  a 
five  year  guaranty  and  I  am  now  asked  to  prepare  new  specifica- 
tions with  ten  year  guaranty  without  naming  any  one  kind  of 
asphalt. 

That,  I  think,  will  give  full  and  fair  competition,  although 
I  agree  with  what  Mr.  Benzenberg  of  Milwaukee  has  stated; 
it  is  not  the  material  so  much  as  the  companies  that  are  respon- 
sible. Of  course  every  one  concedes  that  it  is  manipulation  as 
well  as  the  quality  of  the  material  that  it  takes  to  make  a  good 
pavement,  and  that  a  poorer  material  can  be  used  by  a  good 
company  and  produce  a  better  result  than  good  material  by  a 
poor  company. 

Mr.  L.  E.  Farxham, Camden,  N.  J.:  We  have  two  hundred 
thousand  dollars  appropriated,  bonds  issued  and  bids  in  for 
asphalt  pavements.  In  regard  to  the  process  of  manufacture  of 
these  pavements,  so  far  as  I  have  been  able  to  learn,  it  has  for 
the  last  eighteen  years  laid  with  the  asphalt  companies.  It  is  a 
manufactured  product  and  the  results  depend  upon  the  climatic 
changes,  state  of  the  foundation,  quality  of  the  residuum  oil, 
sand  and  limestone,  whether  it  is  laid  in  summer  or  winter. 
These  questions  are  answered  by  a  correct  preparation  of  the 
composition.  There  is  no  cook  who  makes  a  thousand  loaves 
of  cake  exactly  alike  and  no  foreman  who  obtains  a  thousand 
yards  of  asphaltic  pavement  exactly  alike.  Though  the  formula 
of  the  composition  has  been  decided  upon  by  the  chemist,  the 
foremen  depend  largely  upon  their  experience  to  vary  the  vari- 
ous amounts  of  residuum  oil,  sand,  limestone  and  asphalt  to 
suit  particular  conditions. 
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The  results  are  not  uniform  in  various  cities  even  under  the 
same  management.  For  instance,  in  Scranton,  Pa.,  v^rhere 
several  miles  of  asphalt  pavement  have  been  laid  during  the 
past  eight  years,  there  is  hardly  a  block  of  the  old  pavement 
which  has  not  cracked,  frequently  every  forty  or  fifty  feet.  In 
other  cities,  as  on  Broad  street,  Philadelphia,  they  have  done 
magnificent  work.  The  average  City  Engineer  can  hardly  be  held 
responsible  for  the  quality  of  the  material,  when  chemical 
authorities  disagree  in  regard  to  the  merits  of  the  different 
asphalts.  They  seldom  have  the  advice  of  a  competent  chemist, 
simply  have  the  supervision  of  the  laying,  but  are  held  respon- 
sible by  the  public  for  the  making  of  the  pavement.  The  ques- 
tion as  to  which  is  the  best  asphalt  does  not  appear  to  be 
definitely  settled.  Almost  any  of  the  leading  companies  can 
show  gfood  work  and  vet  so  manv  failures  have  occurred  that 
the  results  are  not  decisive. 

The  time  limit  of  the  guarantee  is  important.  Many  of  the 
City  Engineers  are  changing  from  a  five-year  guarantee  to  ten 
years.  It  was  stated  last  year,  it  seemed  to  be  the  aim  of  the 
contractors  to  lay  a  pavement  that  would  last  for  the  five-year 
limit,  and  go  to  pieces  soon  afterward.  I  am  more  particularly 
interested  in  the  form  of  the  guarantee,  the  conditions  to  impose 
which  the  members  have  found  to  be  the  best.  Is  it  a  cash 
reservation  on  the  contract  price,  real  estate  bonds  or  bonds, 
secured  by  some  security  company? 

Mr.  Adam:  I  will  state  that  in  Newark  we  require  a  ten- 
year  guaranty  bond  of  a  Security  company  in  half  the  amount 
bid  for  the  work,  conditioned  that  the  pavement  is  kept  in  good 
order  for  ten  years.  Also  a  bond  in  the  full  amount  bid,  for 
the  faithful  performance  of  the  work. 

Capt.  Beach:  In  Washington  the  guarantee  consists  of 
ten  per  cent,  reservation  upon  the  payments  made — that  is, 
taken  out  in  cash  and  deposited  in  the  treasury  of  the  United 
States,  at  the  disposal  of  the  Commissioners  of  the  District. 
If  the  pavement  needs  repairs,  the  contractor  is  notified  that 
the  work  is  needed,  and  if  he  doesn't  make  it  promptly,  then 
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the  money  retained  is  used  to  make  the  repairs.  If  the  con- 
tractor prefers,  the  money  retained  can  be  invested  in  interest- 
drawing  bonds,  and  if  he  doesn't  make  the  repairs  promptly, 
then,  of  course,  some  of  the  bonds  have  to  be  sold  to  cover  the 
cost.  In  addition  to  that,  a'  guaranty  bond  is  exacted  in  the 
full  cost  of  the  work  by  some  responsible  party — either  some 
security  company  or  parties  who  have  real  estate  within  the 
district  available  for  action. 

Mr.  Benzenberg:  I  would  like  to  ask  Capt.  Beach,  What 
means  do  you  take  to  make  the  repairs,  if  the  contractor  refuses 
to  make  them? 

Capt.  Beach:  We  have  never  had  a  case  to  arise  on  asphalt 
pavements.  The  companies  that  have  had  asphalt  pavements 
in  Washington  are,  the  Warren,  Starr,  the  Barber  Asphalt  Pav- 
ing Company,  and  H.  L.  Cranford  Company,  and  the  Bermudez 
Company.  There  has  never  been  any  trouble  with  any  of  these 
companies  with  asphalt  pavements.  We  have  had  considerable 
with  other  municipal  concerns,  and  in  that  case  there  has  never 
been  a  time  when  we  had  to  go  beyond  the  amount  of  money 
retained. 

Mr.  J.  L.  Kbxxedy,- Nashville:  Before  we  pass  from  this 
asphalt  talk  to  brick  pavements,  I  ask  the  Society  to  indulge 
me  for  a  few  moments.  I  want  to  present  a  gentleman,  and 
to  say  for  him,  that  he  is  a  typical  Nashville  man,  a  gentleman, 
who  has  expended  more  money,  more  time,  and,  I  might  sav 
as  much  talk  as  anybody  else  in  developing  our  Centennial 
Exposition,  and  I  want  to  bring  him  forward  and  present  him 
to  you.  Permit  me  to  introduce  to  you  Major  McCann.  He 
has  some  announcements  to  make. 

Major  J.  J.  McCann,  Nashville:  This  is  an  honor  which 
I  least  expected,  and  I  regard  it  as  a  very  great  one.  Brother 
Kennedv  introduced  me,  Mr.  President,  as  a  citizen  of  Nash- 
ville,  and  I  am  only  putatively  so,  I  am  really  a  citizen  of  the 
United  States,  and  wherever  that  old  flag  floats  I  feel  at  home. 
(Applause.)     And  I  want  you  to  do  the  same  while  you  are 
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here.  I  come  as  the  representative  of  the  Tennessee  Centennial. 
I  should  have  been  here  this  morning.  My  apology  is,  I  have 
had  a  death  in  my  immediate  family,  and  that  prevented  me 
from  being  with  you  this  morning,  but  my  heart  was  with  you, 
whether  I  was  here  in  person  or  nol. 

Xow,  do  not  be  alarmed  when  you  look  at  the  number 
of  tags  I  have  on.  Nearly  everybody  tags  me,  and  I  am  glad 
of  it,  but  I  don't  want  you  for  a  moment  to  think  I  am  in  the 
condition  that  a  man  was  who  sent  a  very  fine  Scotch  terrier 
by  express,  and  he  put  a  tag  on  the  dog.  but  during  the  transit 
the  dog  chewed  up  the  tag,  and  when  he  got  to  his  destination 
the  expressman  said,  "here's  a  dog,  but  darn  me  if  I  know  who 
he  belongs  to,  for  he  has  chawed  up  his  tag!" 

I  generally  carr>^  a  number  of  them,  so  that,  if  I  meet  some- 
body and  they  do  not  recognize  me  in  one  State  of  the  American 
Union,  thev  do  in  the  other. 

I  am  pleased,  gentlemen,  to  have  met  you  here,  on  behalf 
of  the  Tennessee  Centennial.  We  intend  that  you  shall  have 
a  roval  time  while  you  are  here.  In  fact,  Mr.  President,  if  vou 
do  not  look  sharp,  before  you  get  out  of  town  you  will  be 
set  on  fire. 

One  of  the  problems  with  me  is,  that  American  cities  have 
grown  faster  than  the  ability  to  properly  govern,  control  and 
administer  them.  When  I  came  out  this  afternoon  and  looked 
over  this  sea  of  faces,  I  commenced  to  scratch  my  head,  and 
you  will  see  I  scratched  the  hair  off  the  top  of  it.  I  said,  here's 
talent  enough  to  run  all  of  them.  Your  coming  to  our  city  is 
of  much  more  importance  than  you  imagine.  You  understand 
that.  There  is  no  question  which  I  have  ever  studied  in  my  life 
but  what  some  light  has  been  thrown  upon  it  by  the  companion- 
ship of  my  fellow-citizens.  I  never  saw  a  man  in  my  life,  from 
whom  I  could  not  learn  something;  I  never  expect  to  see  one 
from  whom  I  cannot  learn  something;  therefore  concentrated 
thought,  concentrated  purpose  and  action,  must  necessarily 
bring  about  a  fixed  state  of  affairs  in  the  ever-changing 
municipalities  of  the  United  States.     Let  us  see  how  important 
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that  is,  Mr.  President.  On  the  top  of  the  Alleghany  mountains, 
there  is  a  little  spring,  or  stream,  which  an  ox  could  drink  dry 
in  a  single  day,  but  it  trickles  and  winds  along  among  the 
silence  and  solitude  of  the  mountains  until  it  meets  other  streams, 
and  in  another  territory  the  same  process  is  going  on,  until 
they  get  together  and  form,  first  the  Monongahela  and  Alle- 
ghany rivers;  when  they  get  down  to  Pittsburgh  they  form  the 
great  Ohio;  the  Ohio  comes  rolling  and  gushing  down  until  it 
is  met  by  the  Tennessee  and  Cumberland,  and  finally  goes  out 
into  the  "father  of  waters."  So,  then,  the  punctum  saliens  or 
starting  poinjt  in  the  economic  administration  of  the  government 
of  the  United  States  must  begin,  gentlemen,  at  home.  As 
Beecher,  the  great  reformer,  told  us,  Artemus  Ward  has  brought 
it  a  little  closer,  by  saying,  "the  only  way  in  the  world  to  start 
a  reform  association  was  for  a  fellow  to  start  it  himself."  So 
that  the  only  way  we  have  now,  gentlemen,  of  starting  that 
general  reform,  and  that  general  business  economy  essential  to 
the  success  of  the  United  States,  is  to  begin  right  at  the  start. 
Where  is  that?  First,  the  city — ^we  might  say  the  wards,  and 
then  the  city;  then  the  county;  then  the  State,  and  then  the 
United  States,  God  bless  them,  from  one  end  to  the  other. 
CApplause.) 

So,  then,  we  catch  the  idea.  I  will  tell  you  what  you  find, 
gentlemen,  when  you  come  down  to  Tennessee;  you  will  find 
people  who  feel  like  I  and  brother  Kennedy,  and  our  other 
city  officers  here,  don't  know  where  "Yankee  Doodle"  begins 
and  where  "Dixie"  ends.    (Applause.) 

Our  hearts  are  large:  we  are  glad  to  see  you:  we  feel  that 
our  city  has  been  complimented;  that  our  people  have  been 
enlightened,  and  when  you  get  to  the  grounds — I  extend  a 
cordial  invitation  for  you  to  go  out  there  (and  when  I  say  that 
I  can  tell  you  we  are  going  to  have  a  good  time),  we  will  show 
you  the  grandest  city  on  the  American  continent,  Mr.  President, 
a  city  which  begun  with  Southern  energy,  which  begim  in 
Nashville,  and  which  ends  with  Nashville.  True,  we  have  not 
as  wise  counsellors  sometimes  as  persons  would  imagine  exist 
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in  Other  cities,  but  we  have  got  a  very  handsome  looking  lot 
of  gentlemen,  and  they  please  the  ladies,  and  whenever  they  do 
that,  with  the  aid  of  the  ladies,  there  is  no  tellling  what  we  can 
accomplish  in  this  life. 

Now,  I  don't  want  to  consume  your  time;  you  are  away 
from  home,  and  have  got  a  good  deal  of  business  to  attend  to. 
At  7:30  o'clock  I  have  got  to  make  a  speech  to  the  Turn-Verein 
people,  and  in  the  morning  I  have  got  to  take  care  of  German- 
American  day. 

The  President  is  absent,  but  in  his  absence  you  will  find 
warm  hearts  and  liberal  hands,  and — don't  tell  it  outside  the 
meeting — a  pretty  good  tank-capacity.  We  are  heartily  glad 
to  see  you,  we  rejoice  at  your  coming,  feel  honored  by  your 
coming,  not  only  our  State,  but  the  whole  United  States;  God 
bless  each  and  every  one  of  you.  Do  you  understand  that? 
I  mean  that;  and  you  will  find  a  lot  of  gentlemen  who  will 
bless  you  just  as  I  do,  and  when  you  get  through  with  your 
deliberations,  and  I  get  a  little  over  the  grief  that  exists  in  my 
family  circle,  we  will  have  a  good  time  together,  all  of  us — 
especially  Mr.  Benzenberg,  my  Milwaukee  friend  over  there, 
who  I  was  introduced  to  at  Milwaukee  once;  I  had  forgotten 
his  name,  and  he  had  forgotten  me;  and  we  will  say: 

"Backward,  turn  backward,  oh  Time,  in  your  way; 
Make  us  boys  again,  just  for  to-day." 

When  you  get  through  with  business,  we  are  going  to  take 
you  out  and  show  you  the  finest  stock  farm  in  the  world,  going 
to  show  you  the  finest  panorama  of  beauty  in  the  world.  That's 
right.  Our  exposition  is  not  as  large  as  the  Columbian  Fair, 
but  we  have  got  a  great  many  new  features  out  there. 

In  addition  to  that  I  will  tell  you  what  we  will  do — without 
disparagement  to  the  ladies  in  any  other  cities  of  the  Union, 
we  are  going  to  show  you  the  handsomest  women  in  the  world. 
Do  you  know  why  we  are  going  to  do  that?  We  have  got  a 
specimen  out  there  from  every  State  in  the  Union.    (Applause.) 

I  don't  want  to  detain  you;  if  I  can  serve  you  in  any  way, 
command  me. 
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Will  you  please  excuse  me  now?  I  will  not  say  good-bye, 
but  au  re  voir! 

The  President:  I  will  say,  Major  McCann,  the  American 
Society  of  Municipal  Improvements  appreciates  the  welcome 
greeting  you  have  extended  to  us,  and  we  will  so  arrange  our 
business  as  that  it  will  allow  all  of  us  to  take  advantage  of 
your  very  kind  offer. 

Mr.  Thompson:  I  understand,  the  paper  of  Mr.  Hathaway 
is  not  here.  The  next  paper  submitted  is  by  Mr.  Downing,  of 
Indianapolis,  Ind. 

A    FEW    CONSIDERATIOtNS    REGARDING    WOODEN 

BLOCK  PAVEMENTS. 

BY      M.      A.      DOWNING,     CHAIRMAN      BOARD     OF     PUBLIC     WORKS,      INDIAN- 
APOLIS,   IND. 

At  the  meeting  last  year  I  read  a  short  paper  on  wooden  block 
paving,  using  creosoted  wood.  This  met  from  certain  interests,  and 
some  well-meaning  members,  sarcastic  criticism,  and,  while  I  do  not 
intend  in  any  way  to  respond  to  such  criticism,  I  am  led  to  more  fully 
state  the  grounds  of  my  belief  in  wood  pavements  when  properly 
selected,  treated  and  laid,  as  the  highest  grade  pavement,  all  things  con- 
sidered, that  we  have  to-day,  and  in  this  statement  I  am  not  over- 
looking many  good  qualities  possessed  by  asphalt,  when  properly 
selected,  mixed  and  laid,  nor  of  the  good  qualities  of  brick,  when 
properly  made,  burned,  selected  and  laid.     Each  have  their  place. 

Before  I  go  further,  let  me  preface  what  I  am  going  to  say  about 
wood  pavements.  I  do  not  mean  the  kind  of  wood  pavements  that 
are  at  present  current  in  the  cities  where  there  is  any  at  all  in  the 
country.  Wken  wc  select  wood  for  any  of  the  multitudinous  uses  to 
which  we  put  it.  we  give  some  attention  to  treatment  and  selection. 
We  do  not  put  green  lumber  into  doors  and  window  frames,  nor 
on  to  the  sides  of  houses,  or  even  into  the  furniture  of  our  offices  and 
homes,  without  carefully  selecting  appropriate  wood  for  the  article 
intended,  and  then  the  most  approved  means  of  preserving  the  same 
from  decay,  by  drying,  painting,  oiling,  etc.  When  wood  for  these 
purposes  is  properly  selected,  treated  and  cared  for,  I  think  no  one 
will  deny  its  extreme  usefulness  and  long  life,  nor  its  great  strength. 
And,  while  architects  and  builders  have  given  careful  st.udy  to  the 
selection  and  care  of  woods   in   construction,   the   same  cannot  be   said 
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of  engineers  and  public  officials,  especially  when  the  question  of  paving 
the  streets  with  wood  is  considered. '  I  ask  how  many  of  you  have 
ever  seen,  or  had  experience  with,  wood  pavements  where  nearly 
every  one  of  these  considerations  has  not  been  disregarded,  from  one 
cause  or  another,  usually  on  the  score  of  expense.  To  select  green 
and  wet  wood,  or  only  half  seasoned,  with  the  blocks  round,  sap  wood 
and  bark  not  removed,  or  only  imperfectly  removed,  and  lay  such 
blocks  on  boards,  or  sand,  or  even  concrete,  with  gravel  in  the  joints, 
can  hardly  be  called  a  street  pavement  as  the  conditions  of  life  now 
call  for  a  street  pavement,  and  is  not  what  I  mean  when  I  commend  a 
wood  pavement:  but  let  me  go  a  step  farther  and  say  that  to  select 
soft,  inappropriate  wood  and  lay  the  same  with  square  blocks  on  a  con- 
crete foundation  does  not  better  the  condition  very  much.  It  is,  to 
use  a  homelv  comparison,  like  having  a  fine  workman  make  an 
axe  handle  of  white  pine.  The  material  is  not  suitable.  Now  I  ask 
j'ou.  frankly,  if  the  failures  you  have  noted  in  wood  block  pavements 
have  not  been  under  such,  or  similar  conditions.  It  is  my  purpose  to 
indicate,  in  a  general  way,  what  I  consider  better  conditions  and  the 
grounds  for  my  belief. 

In  the  first  place,  then,  the  wood  itself  has  to  be  considered,  the 
nature  of  traffic  it  will  be  called  upon  to  bear,  etc.  Wood,  when  sound 
and  well  seasoned,  especially  any  of  the  firmer  woods,  has  very  great 
strength;  in  fact,  if  a  block  of  sound,  well-seasoned  yellow  pine  be 
submitted  to  alternate  hammer  blows,  with  a  block  of  granite  of  like 
size,  the  wood  will  be  in  good  condition  when  the  granite  is  pounded 
into  dust-  It  may  be  asked,  then,  why  will  not  the  wood  last  in  the 
street  longer  than  the  granite?  The  answer  is,  that  the  granite  possesses 
no  qualities  that  will  decay  and  weaken  its  strength  by  exposure  to  the 
elements,  while  wood  has.  Within  the  pores  of  the  wood  are  the 
albumoids.  which,  under  proper  conditions  of  heat  and  moisture,  fer- 
ment, and  the  block  commences  to  rot,  and  its  strength  commences 
to  depart:  nor  does  the  wood  retain  its  pristine  strength  until  we  say 
"it  is  rotten."  but  part  of  that  strength  departs  the  moment  the  infec- 
tion sets  in.  just  as  a  man  loses  part  of  his  strength  the  moment  con- 
sumption has  laid"  its  blighting  hand  on  him.  although  he  may  not  die 
for  a  dozen  years  after:  but  if  we  can  keep  that  block  sound  for  ten  or 
twenty  years,  it  possesses,  at  the  end  of  that  time,  as  much  capacity  to 
resist  load  and  abrasion  as  the  day  it  was  cut  from  the  tree.  Now  the 
question  comes — Can  wood  be  so  preserved,  and  if  so,  is  it  feasible 
to  do  it  within  the  limit  of  reasonable  cost?  A  careful  examination  ot 
the  experiments  and  processes  adopted  with  the  results  obtained, 
answers  the  question  in  the  affirmative.  And  while  there  are  several 
processes  that  experience  has  shown  will  preserve  wood  fiber,  the  ONE 
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process  that  is  commonly  accepted  by  all  authorities  that  I  have  been 
able  to  consult,  is  creosoting,  as  no  amount  of  moisture,  or  water,  can 
wash  it  out  of  the  cells  of  the  wood,  as  is  the  case  with  at  least  some 
of  the  other  preservatives.  Creosote  is  the  heavy  oil  of  coal  tar,  and  is 
the  one  article,  when  properly  applied  to  piles  used  in  Southern  waters, 
that  will  exclude  the  dreaded  Taredo,  which  destroys  any  wood  not 
so  treated  in  a  very  short  time. 

The  United  States  commissioners  to  the  Paris  Exposition  of  1889 
made  an  exhaustive  study  of  the  subject  of  the  "Preservation  of 
Wood,"  and  the  same  Is  einbodied  in  their  report — Vol.  2,  from 
pages  715  to  754 — ^and  creosoting  is  most  unqualifiedly  approved.  I 
quote  from  said  report:  "Creosoting  timber  with  dead  oil  of  coal  tar 
(creosote  oil),  after  the  proper  desiccation  and  preparation  of  the 
timber,  is  not  a  new  patented  process.  It  has  been  in  successful  use 
for  over  fifty  years.  The  able  report. of  the  Committee  on  the  Preserva- 
tion of  Timber  of  the  American  Society  of  Civil  Engineers  says:  'If 
the  timber  is  to  be  exposed  in  a  wet  situation,  creosoting  is  also  the 
best  process  to  use.  If  the  exposure  is  to  be  that  of  a  railroad  tie  (or 
the  like)  creosoting  is  doubtless  the  most  perfect  process  in  use.' 
Page  715.  Creosoting  is  of  especial  value  in  preserving  exposed  tim- 
bers, telegraph  poles,  electric  conduits,  paving  blocks,  fence  posts,  etc. 
Page  717.  Creosoting  is  by  far  the  best  method  of  preserving  wood 
yet  in  use.  both  as  to  economy  and  endurance.  Its  succes's  is  hardly 
questioned  in  Great  Britain  and  America.  In  Germany  and  France  it  is 
used  extensively  and  successfully,  and  is  replacing  other  methods.  Page 
738.  As  a  preservative,  creosoting  holds  its  place  alone.  It  is  the  only 
security  against  sea  worms  (taredo,  etc).  It  prevents  putrefaction  and 
decay,  and  is  not  removed  by  water."  The  Department  of  Agri- 
culture, Forestry  Division,  has  issued  a  pamphlet  (No.  9)  in  which  the 
benefits  and  success  of  creosoting  are  strongly  recommended  and 
approved.  As  to  cost,  our  experience  is  that  the  creosoted  wood  costs 
about  the  same  as  the  asphalt. 

I  have  carefully  gone  over  the  use  of  creosote  as  a  preservative, 
and  especially  for  paving  blocks,  and  I  make  this  statement  and  chal- 
lenge its  refutation:  Tliat  not  a  well  authenticated  case  can  be  shown, 
in  this  country  or  any  other,  where  well-creosoted  paving  blocks  have 
been  laid,  that  have  proven  a  failure. 

Assuming,  then,  that  wood  can  be  preserved,  the  question  arises, 
what  kind  of  wood  is  best  adapted,  considering,  availability,  cost, 
strength,  etc?  My  opinion  is  that  the  long  leaf  yellow  pine  of  our 
Southern  States  (the  short  leaf  is  probably  as  good,  but  the  fiber  is 
not  quite  as  strong),  which  takes  the  creosote  excellently,  for  those 
cities  where,  by  reason  of  its  proximity,  it  is  available,  and  the  "Norway 
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Pine,"  or  ^'Mountain  Fir."  for  those  cities  where  it  is  most  available. 
The  fiber  of  these  woods  is  very  strong,  and  they  do  not  wear  smooth 
and  become  slippery  under  traffic.  The  blocks  should  not  be  less 
than  three  inches  thick.  I  think  four  is  better.  Four  or  five  inches 
deep  (with  the  grain  of  the  wood),  and  from  five  to  ten  inches  long. 
When  such  blocks  of  sound,  well-selected  wood,  all  sap  wood  excluded, 
arc  thoroughly  creosoted,  you  have  what  I  call  very  near  an  ideal  paving 
material,  but  be  sure  the  lumber  is  well  seasoned  and  well  treated  with 
creosote.  And  when  I  say  well  treated,  I  don't  mean  dipped  or  pickled 
in  creosote.  The  blocks  should  be  placed  in  an  air-tight  cylinder  and 
gradually  heated  to  about  200  degrees  F.,  and  then  live  steam  super- 
heated to  between  250  degrees  and  400  degrees  F.  turned  in.  This 
steam  penetrates  the  pores  of  the  wood,  seasons  it,  dissolves  and 
cooks  all  of  the  albumoids  in  the  wood.  The  vacuum  pump  should 
then  be  applied,  and  all  steam  and  air  drawn  off.  The  result  will  be  that 
the  sap  and  water  in  the  wood  runs  out  and  is  drawn  off.  Then  the  creo- 
sote, heated  to  about  150  degrees  F.,  should  be  turned  in,  and  pressure 
applied  until  at  least  ten  pounds  of  creosote  to  each  cubic  foot  of 
wood  is  forced  into  the  block.  The  creosote  is  then  drawn  off,  and 
the  blocks,  when  cool  and  dry,  are  ready  to  be  laid  on  the  street.  If 
the  traffic  is  heavy,  the  concrete  should  be  laid  perfectly  smooth  with 
a  straic^ht-edge.  and  the  blocks  laid  close  together  on  it,  I  think 
best  at  an  angle  of  45  degrees  with  the  curb,  but  I  am  aware  that 
in  London  and  Paris  this  is  not  considered  necessary.  li  the  blocks 
are  cut  accurately  (as  to  thickness  and  depth),  and  the  laying  well 
done,  the  surface  is  smoother  than  an  asphalt  pavement.  The  best 
pa\'ing  pitch,  or  Portland  cement  grout,  should  fill  the  spaces  between 
the  blocks.  If  the  traffic  is  medium,  or  light,  I  don't  think  it  neces- 
sary to  make  the  concrete  perfectly  smooth,  but  use  a  sand  cushion, 
being  careful  to  get  a  smooth  surface  with  perfect  drainage.  You 
now  have  a  pavement  where  five  of  the  six  sides  of  every  block  is 
secure  from  the  destructive  elements  of  air  and  wat.er,  by  reason  of 
its  position,  and  the  exposed  surface  practicably  excludes  all  moisture, 
by  reason  of  its  treatment,  and  there  is  almost  no  expansion  or  con- 
traction with  well-creosoted  wood;  besides  you  have  a  sanitary  pave- 
ment, as  creosote  is  a  perfect  germicide  and  disinfectant.  You  have  a 
pavement  that  will  bear  any  kind  of  a  load  that  it  will  be  called  upon 
to  bear  without  injuring  it.  It  is,  "besides,  a  very  durable  pavement. 
I  have  seen  creosoted  yellow  pine  block  pavement  in  New  Orleans 
and  Galveston  that,  after  over  twenty  years  of  wear,  were  in  good 
condition,  and  the  blocks  in  perfect  condition,  and  to  all  appearances 
good  for  another  twenty  years.  This  was  last  year — the  pavements  are 
there  yet  for  any  one's  inspection.     I  saw,   in  New  Orleans,  one  pave- 
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ment  where  the  blocks  were  joined  on  to  a  granite  pavement,  and  the 
granite  had  worn  down  one  and  three-fourths  inches,  while  the  yellow 
pine  creosoted  block  had  worn  less  than  one-half  inch  in  the  twenty- 
two  years  of  wear,  and  these  pavements  were  not  laid  in  the  excellent 
way  I  am  commending. 

In  Paris  these  pavements  are  the  most  popular  of  all  pavements, 
constantly  increasing  in  area,  while  the  asphalt  is  decreasing.  It  is 
only  proper  to  say  that  the  creosoting  in  Paris  is  not  sq  well  done 
as  here  described,  on  the  theory  that  if  the  yellow  pine  (from  America) 
is  well  selected,  properly  seasoned,  and  slightly  treated  with  creosote, 
and  properly  laid,  it  will  last  under  the  enormous  traffic  of  that  city 
(being  many  times  heavier  than  that  of  any  of  our  cities)  until  the 
blocks  are  worn  out,  and  hence  more  creosote  is  necessary.  The  same 
theory  obtains  in  London  on  streets  of  the  heaviest  traffic,  while  on 
other  streets,  where  the  traffic  is  lighter,  the  amount  of  creosote  is 
increased,  as  the  wood,  if  well  selected,  will  not  wear  out  in  many 
years.  Such  streets  are  easily  and  cheaply  repaired,  the  cost  of  repair- 
ing wood  pavements  in  London  and  Paris,  according  to  official  reports, 
is  only  about  one-fourth  as  much  per  yard  per  annum  as  it  costs  to 
repair  the  asphalt  streets.  These  streets  can  be  kept  perfectly  smooth 
for  years,  and  do  not  develop  waves  and  rough  places,  as  many  of 
our  asphalt  streets  do  in  a  few  years. 

I  think  most  of  you  will  agree  with  me  that  such  a  street  as  I 
describe  comes  nearer  perfection  than  anything  we  know.  It  has  a 
smooth  surface  and  the  sanitary  conditions  of  the  asphalt,  without  the 
glare,  the  heat,  and  the  fine  dust  which  comes  from  the  asphalt.  It  is 
the  quietest  pavement,  can  be  easily,  cheaply,  and  perfectly*  repaired, 
if  repaired  in  time,  and  it  is  work  that  the  municipality  can  do  itself 
after  the  guarantees  have  run  out,  something  that  cannot  be  done, 
^t  least  in  the  present  condition  of  the  asphalt  industry,  with  asphalt 
pavements.  The  conditions  that  are  now  pressing  our  cities  are  how  to 
care  for.  maintain  and  clean  our  pavements,  almost  more  than  what 
material  to  pave  with,  and  it  is  a  question  of  ever-increasing  importance, 
and  I  am  convinced  that  it  is  of  great  importance  that  it  shall  be 
possible  for  each  municipality  to  be  able  to  do  all  repair  and  cleaning 
work  itself.  European  cities  have  gone  through  all  the  vicissitudes  of 
doing  such  work  by  contract,  and  finally  found  that  the  municipality 
can  do  such  work  more  promptly,  cheaper  and  better  than  by  contract 

Wood  is  far  easier  for  horses  than  any  other  pavement.  It  is  very 
easily  kept  clean,  in  fact  so  easily  that  in  my  city  we  never  have  to 
sprinkle  the  wood  pavements,  and  have  no^ complaints  about  dust.  We 
find  that  the  creosote  toughens  the  fiber  of  the  wood.  On  two  streets 
in  our  city  soft  wood,  Washington  cedar,  was  laid,  without  creosoting. 
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and  before  a  year  many  of  the  blocks  had  the  corners  broken  by  the 
pounding  of  horeses'  feet.  Subsequently  other  streets  were  to  be  laid 
with  the  same  kind  of  wood,  but  the  wood  was  treated  with  creosote, 
with  the  result  that  no  corners  of  blocks  are  broken  by  the  traffic. 

However  good,  theoretically,  a  pavement  is,  intimate  acquamt- 
ance  with  it,  such  as  living  on  the  street  year  after  year,  will  discover 
a  good  many  defects  that  to  a  casual  observer  do  not  appear,  so  that 
you  may  be  quite  sure  of  this  fact — that  if  a  majority  of  the  residents 
on  a  paved  street  constantly  complain  about  it,  it  is  not  a  success; 
if  quite  a  number  complain,  it  is  an  indifferent  success;  and  if  the 
people  living  on  the  street  are  practically  unanimous  in  their  praise,  the 
pavement  is  very  much  of  a  success.  We  have  noticed  this  repeatedly 
in  our  city,  and  we  can  grade  the  pavements  by  the  sentiment  of  the 
residents.  Much  more  than  a  majority  on  macadam  streets  complain 
of  mud  w^hen  it  is  wet,  and  dust  when  it  is  dry.  More  than  a 
majority  on  brick  complain  of  the  great  noise,  and,  although  brick 
started  out  with  great  promise  of  popularity  in  our  city,  in  the  course 
of  two  or  three  years  petitions  for  the  same  fell  off,  so  that  now  we 
are  seldom  asked  to  lay  a  brick  pavement  except  in  alleys.  The 
asphalt  has  many  friends  with  the  public  at  large,  on  account  of  many 
excellent  qualities.  The  opposition  to  it  comes  mostly  from  the  resi- 
dents on  the  streets  where  it  is  laid.  They  complain  of  the  fine  dust 
that  accumulates  on  it.  and  the  glare  and  heat  in  summer,  and  the 
wavy  surface  after  a  few  years'  wear.  In  regard  to  our  creosoted 
wood  pavements,  the  only  complaints  that  we  have  ever  had  was  on 
account  of  the  paving  pitch  on  the  surface  when  first  laid,  which,  of 
course,  wore  off  in  a  short  time.  The  comments  of  the  people  on  those 
streets  are  practically  unanimous  in  its  praise.  Of  the  miles  of  such 
pavements  that  we  have,  I  do  not  know  of  a  single  instance  of  a  resident 
being  dissatisfied  with  the  pavement,  and  what  higher  encomium  can  be 
passed  than   that  it  is  a  success  with  the  people? 


The  President:  The  next  on  the  programme  is  the  paper, 
"Rumbling  in  Brick  Pavements/'  by  Mr.  Adam. 

Mb.  Adam:  I  will  say  to  the  Society,  that  it  is  a  very  brief 
paper,  and  I  won't  keep  them  very  long.  I  received  a  letter  from 
the  Chairman  of  the  Street  Paving  Committee  about  six  weeks 
ago,  in  which  he  requested  me  to  prepare  some  paper  on  street 
paving;  I  was  very  busy  and  I  didn't  think  I  could  spare  the 
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time,  and  Jie  entreated  me  to  continue  the  subject  that  I  sub- 
mitted to  the  convention  last  year,  which  I  have  done  in  the 
following  way: 

Mr.  Adam  then  read  the  following  paper: 


RUMBLING  IN  BRICK  PAVEMENTS. 

BY     ERNEST    ADAM,    CITY    ENGINEER,     NEWARK,    N.    J. 

The  Chairman  of  the  Committee  on  Street  Pavings  requested  me  to 
again  take  up  the  subject  of  "Rumbling  in  Brick  Pavements,"  which,  as 
will  be  remembered,  was  treated  of  in  a  paper  presented  at  the  cqn- 
vention  held  last  year. 

The  subject  does  not  admit  any  strange  or  startling  developments, 
yet,  like  all  other  matters  which  relate  to  municipal  improvements,  can 
bear  consideration  and  discussion. 

It  was  stated  in  my  previous  paper  that  our  experience  with  the 
first  brick  pavements  laid  m  the  city  of  Newark,  all  of  them  having  the 
interstices  filled  with  hydraulic-cement  grout,  was  a  discouraging  one. 

Soon  after  the  pavements  were  finished,  a  rumbling  noise  emanated 
from  them;  it  was  quite  annoying  to  the  residents.  The  property  owners 
upon  one  of  the  streets  attempted  to  have  the  assessment  for  the  pave- 
ment set  aside  by  the  court.  Upon  an  investigation  of  the  cause  of  the 
rumbling,  I  came  to  the  conclusion  that  it  was  principally  produced  by 
the  expansion  of  the  paving-brick;  I  think  that  this  opinion  was  clearly- 
demonstrated  in  the  papei  which  was  presented  last  year. 

It  therefore  became  necessary  to  adopt  a  method,  in  case  the  hydrau- 
lic-cement grout  was  to  be  retained,  which  would  allow  for  the  expan- 
sion in  the  paving-brick,  and  so,  perhaps,  remove  the  nuisance  caused 
by  the  rumbling  noise. 

The  method  which  was  adopted  in  the  laying  of  a  brick-pavement  in 
1896,  to  obviate  this  difficulty,  was  also  described  by  me.  The  time 
between  its  completion  and  the  convention  of  last  year  was  too  short  to 
enable  me  to  state  the  practical  result  of  the  experiment.  It  is  now  a 
little  more  than  a  year  since  the  pavement  was  completed.  During  the 
hottest  summer  days  I  made  a  number  of  examinations,  and  found  that 
the  provisions  made  for  expansion  had  prevented  any  bulgings  such  as 
were  found  in  the  first  pavements  laid,  and,  although  it  is  not  entirely 
free  from  the  rumbling  noise,  yet  it  is  so  diminished  that  none  of  the 
residents  on  the  street  have  made  complaint. 
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During  the  same  year,  three  other  streets  were  paved  with  brick,  but 
not  having  time  to  await  the  result  of  the  experiment  made  in  the  first, 
the  interstices  were  filled  with  sand  in  two  cases,  and  in  the  other  with 
paving  pitch.  As  one  of  the  streets  had  a  four  per  cent,  grade,  1  was 
afraid,  like  an  Engineer  of  one  of  the  Western  cities,  that  the  sand  would 
be  washed  out,  especially  along  the  gutters;  but  this  did  not  happen. 
I  could  not  risk  to  grout  a  strip  along  the  gutters,  after  I  had  seen  the 
evil  cflfects  of  this  in  another  city.  Of  course,  no  rumbling  noise  was 
experienced  in  either  of  those  streets.  It.  therefore,  might  be  justly 
asked,  why  not  use  sand  or  paving-pitch  instead  of  hydraulic-cement 
grout.  In  mj'  opinion,  the  use  of  the  latter  material  ensures  a  greater 
durability  of  the  pavonient  than  when  a  sand  filler  is  used,  setting  sanitary 
conditions  aside.  It  is  even  more  durable  than  when  paving-pitch  is 
adopted. 

The  results  of  using  sand  are  already  demonstrated  by  the  condition 
of  the  pavements,  after  a  wear  of  only  one  year.  Although  the  bricks 
were  laid  so  close  that  the  space  between  them  is  only  about  5^  of  an 
inch,  yet  the  edges  are  considerably  worn   off. 

The  rapid  wear  of  these  pavements  prompted  the  Board  of  Street 
and  Water  Commissioners  to  again  fall  back  to  the  use  of  hydraulic- 
pavements  contracted  for  this  year.  But,  instead  of  only  filling  a  strip 
of  iJ4  to  2  inches  along  the  curbs,  and  one  of  15  feet  at  each  end  and  in 
the  middle  of  the  block,  with  paving-pitch,  I  ordered  a  strip  of  one  foot 
in  width  to  be  poured  every  fifty  feet  in  one  of  the  blocks,  and  every 
twenty-five  feet  in  the  other,  in  addition  to  the  strip  along  the  curbs. 

This  was  done  in  orde:-  to  fully  allow  for  expansion,  and  prevent 
the  evil  results  of  a  rumbling  noise. 

One  of  the  pavements  done  in  this  manner  was  completed  a  month 
ago.  I  have  since  driven  over  it  several  times  when  the  thermometer 
indicated  95  degrees  temperature  in  the  shade,  and  noticed  no  rumbling. 

One  of  the  principal  reasons  why  brick-pavements  were  introduced 
in  this  city,  was  to  create  a  competition  with  asphalt  pavements,  and  con- 
sequcntlv  a  reduction  in  price  per  square  yard. 

If  the  cost  per  square  yard  of  good  asphalt  pavement  would  be 
reduced  in  this  city  to  that  obtained  in  other  cities.  Brooklyn  for  example, 
or  even  to  the  cost  of  brick  pavement,  then,  I  think,  there  would  be  very 
little  demand  for  the  latter  kind,  although  there  is  in  its  favor  that  it  is 
less  slippery  than  asphalt  pavement. 
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The  President:  I  have  just  received  the  following  com- 
munication from  the  Engineering  Association  of  the  South, 
which  reads  as  follows: 

October  4th,  1897. 
To  THE  Members  of  the  American  Society  for  Municipal  Improve- 
ment: 
Gentlemen: 

The  Engineering  Association  of  the  South  has  headquarters  in  this 
city  at  No.  150  North  Cherry  street",  not  far  from  the  Maxwell  House. 
There  are  kept  on  file  the  latest  publications  on  engineering  and 
kindred  topics.  We  beg  to  tender  you,  during  your  stay  in  the  city, 
the  use  of  these  rooms,  and  trust  that  you  will  have  an  opportunity  to 

avail  yourself  of  this  invitation. 

Very  respectfully, 

C.  A.  LOCKE, 

President, 

LUCIUS   P.    BROWN, 
Secretary, 

W.  M.  LEFTWICH.  Jr., 
Treasurer. 

Mr.  Lewis,  Brooklyn:  I  move  that  the  Secretary  be 
authorized  to  extend  the  Society's  appreciation  for  the  courtesy 
of  this  invitation.     Motion  seconded,  and  adopted  unanimously. 

The  President:  I  will  say  that  if  we  meet  promptly  at  8 
o'clock  this  evening,  we  may  get  through  in  about  an  hour. 

The  convention  here  adjourned  until  8  p.  m. 


TUESDAY,   OCTOBER  5th,   1897.     EVENING. 

The  convention  was  called  to  order  at  8  o'clock  p.  ni.. 
President  August  Herrmann  in  the  chair. 

The  President:  The  first  thing  en  "liis  evenin^V  ^rograii. 
will  be  the  report  of  the  Committee  on  Electric  Street  Lighting. 

Mr.  Cabot:  The  report  gives  in  detail  the  average  of 
every  city,  the  total  averages  for  46  cities,  the  total  average 
hours  per  year  is  3,200. 
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Mr.  Cabot  here  read  the  following  report: 

REPORT    OF    COMMITTEE    ON    ELECTRIC   STREET 

LIGHTING. 

Collecting  data  by  correspondence  is  one  of  the  most  difficult  and 
unsatisfactory  tasks  known.  You  who  have  collected  data  in  this 
manner  on  any  subiect  well  know  how  annoying  and  discouraging  it  is 
to  receive  your  question  blanks  only  half  filled  out,  and  in  nine  cases 
out  of  ten  not  even  returned.  The  trouble  lies  in  the  lack  of  interest 
taken  in  the  matter  by  the  parties  receiving  your  letters  and  blanks. 

The  blank  is  generally  sent  to  the  Mayor,  the  President  of  the  most 
prominent  board,  or  head  of  a  department;  they  are  usually  too  busy  to 
giTe  it  their  personal  attention,  therefore  refer  it  to  their  head  clerk, 
and  the  head  clerk,  in  his  turn,  quite  frequently  consigns  it,  to  the 
waste  basket. 

Last  year,  out  jof  1.800  letters  and  blanks  sent  out  by  your  com- 
mittee, 171  were  answered,  and  of  that  171  only  19  were  complete  in 
detail;  it  is  very  discouraging,  to  say  the  least. 

I  have  to  admit  it  is  considerable  trouble  to  fill  out  the  general 
run  of  question  blanks  usually  received  by  city  ofHcials. 

This  is  a  olea  to  members  of  this  association,  that  when  they 
receive  such  a  blank  from  the  Electric  Light  Committee,  in  fact  from 
any  committee  of  this  association,  to  do  their  utmost  to  have  cyery 
question  answered  as  accurately  as  possible. 

Your  committee  did  not  send  out  any  question  blanks  this  year, 
for  two  reasons: 

Jst.  There  is  generally  very  little  change  in  the  answers  to  the 
same  questions  if  sent  out  two  years  in  succession,  and  as  the  life  of 
municipal  contracts  for  electric  light  average  three  years,  we  did  not 
think  this  committee  was  justified  in  spending  the  society's  money  for 
practically  the  same  data. 

2d.  In  the  early  part  of  this  year  we  were  informed  that  the 
General  Electric  Company  was  collecting  data  on  arc  lighting,  and  it 
would  b^  available  for  this  society  at  this  convention.  We  have 
rearranged  and  tabulated  this  information,  and  now  present  it. 

This  data  has  been  arranged  from  reports  from  three  hundred  and 
ninety-seven  cities  and  forty-six  states. 

The  questions  are  few,  but  to  the  point,  showing  the  population, 
number   of   lamps,   candle   power  of   lamps,   schedule,   hours  per  year, 
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cost  of  coal  per  ton,  contract  price  per  lamp  per  year,  cost  per  lamp 
per  hour,  and  candle  power  per  hour  for  one  cent,  also  the  averages 
of  all  these  questions  in  each  state,  and  total  averages: 

251  cities  use  2.000  candle-power  lamps, 
156     "        "     1.200 

2     **        "     1,800 

6     "        **     1,600 

I      "        "    .^coo 

I      "        "     1,500 


(< 


i( 


>( 


<< 


t( 


n 


Schedule — 

235  cities  use  all-night  schedule, 

94      "        '•  moonlight      " 

23      **        '•  midnight 

9      "        **  the  Philadelphia  system. 

Maximum  hours,  lighting,  per  year,  4,000, 
Minimum        "  "  **       "       1,220. 

Fuel— 

321  cities  use  coal, 
52      "        "    water-power, 
13      "        "    wood, 
7  gas, 

I       "        "    oil. 


Maximum  price  for  coal  per  ton,      Reno,    Nev 

Minimum    price  for  coal  per  ton,   /Weir   City,    Kan., 

\ Nelsonville,  O... 


$950 
.40 


Contract  price  per  lamp  per  year: 

Maximum $201.00 San  Francisco,  Cal. 

Auburn,  Me. 


Minimum 50.00 ^ 


Skowhegan.  Me. 
Newport.   N.   M. 
Jordan,  X.  Y. 
Appleton.  Wis. 


Price  per  lamp  hour,  per  year: 

Maximum $083 Durango,   Col. 

Minimum 01   Big  Rapids,  Mich. 

Candle  power  for  one  cent:  0 

Maximum i,9.S0 Big  Rapids,  Mich. 

Minimum 150 Taunton,  Mass. 
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The  two   columns.  "Cost  per  lamp  per  hour"  and  "Candle  power 

per  hour  for   one  cent."  will  enable  comparison  to  be  made,  as  they 

reduce  all  schedules  and  candle-power  lamps  to  a  unit  basis. 

Respectfully  submitted, 

J.  A.  CABOT, 

J.  H.  PEARSON. 


Mr.  Rose  water:  I  notice  one  important  factor  that  seems 
to  be  left  out  in  the  account,  and  that  is  the  fact  of  the  area 
of  the  city  covered;  some  cities  are  spread  out  over  enormous 
areas,  that  cover  three  or  four  times  the  area  of  other  cities, 
and  the  density  of  population  of  the  different  cities  has  a  great 
deal  to  do  with  the  cost  of  service ;  it  takes  a  great  deal  more  wire 
and  more  coal. 

Mr.  Cabot:     That  is  very  true. 
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The  President:  I  understand,  Mr.  Cabot  has  a  paper  on 
"Ideal  House-Top  Construction/' 

Mr.  Cabot  here  read  the  following  paper: 
AN  IDEAL  SYSTEM  OF  HOUSE-TOP  CONSTRUCTION. 

J.    A.   CABOT,   CITY   ELECTRICIAN,    CINCINNATI,   OHIO. 

Wires  that  are  now  strung  over  or  supported  on  house  tops  and 
used  for  transmitting  electricity  for  various  purposes  are  a  nuisance 
and  a  menace  to  life  and  property.  All  that  can  possibly  be  removed 
and  placed  underground  should  be.  The  present  practice  of  house- 
top construction  is  to  place  them  anywhere,  be  it  on  a  cornice,  sky- 
light or  chimney,  just  so  they  can  be  supported  and  used  for  the  pur- 
poses intended.  These  wires  are  placed  on  a  man's  property  regardless 
of  his  convenience  or  safety,  and  in  ninety-nine  cases  out  of  one  hun- 
dred they  are  put  there  without  his  consent.  It  frequently  hapens  that 
when  the  roof  of  the  building  needs  repairing  the  person  employed  to 
do  the  work  reports  that  on  account  of  the  number  of  wires  it  is 
impossible  to  accomplish  his  task.  The  owner  of  the  building  then 
wonders  how  and  when  these  wires  were  placed  there,  and  if  there  is 
any  redress.  The  municipal  authorities  are  compelled  to  force  the  com- 
panies to  remove  the  wires,  the  result  being  that  the  companies  or  indi- 
viduals concerned  complain  that  they  are  hampered.  If  property  owners 
would  not  allow  the  indiscriminate  stringing  of  wires  on  the  roofs  of 
their  buildings,  this  class  of  work  would  then  be  much  safer  and  more 
sightly. 

The  Board  of  Administration  of  the  city  of  Cincinnati  has  restricted, 
as  far  as  possible,  the  indiscriminate  stringing  of  electric  conductors 
over  housetops,  and  attempted  to  get  some  order  out  of  this  chaos;  they 
have  constructed  an  ordinance  providing  for  the  tagging  of  all  wires 
of  this  class,  the  filing  of  plats  showing  their  relative  positiojOj  and  the 
number  of  the  building  to  which  they  are  attached.  Since  the  enforce- 
ment of  this  ordinance,  the  Electrical  Deparjtment  has  found  over  eighty- 
five  miles  of  dead  and  abandoned  wire,  and  removed  it.  All  wires  now 
in  use  in  our  city  are  tagged  and  platted,  so  that  in  case  they  arc 
abandoned  by  any  individual  of  company  the  'city  can  compel  the  former 
owners  to  remove  them.  • 

Mr.  Stainsby:  Will  you  explain  the  "tagging  of  the  wire" — 
do  they  put  a  tag  on  the  wire? 

Mb.  Cabot:  Yes,  they  put  a  tag  on  the  wire,  right  at  the 
cross-arm. 
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Mr.  Stainsby:     As  they  go  on  the  house? 

Mr.  Cabot:  Yes,  as  they  go  on  the  house,  so  you  can  trace 
them  out. 

Mr.  Cabot,  continuing,  read: 

A  more  dangerous  article  than  an  old  dead  or  abandoned  wire  does 
not  exist;  not  dangerous  in  itself,  but  on  account  of  its  great  liability 
to  fall  on  an  electric  light  or  power  wire,  thus  cutting  through  the 
insulation  of  the  latter,  and  conducting  current  to  the  roof,  burning 
through  and  thereby  setting  fire  to  the  building. 

Then,  again,  there  is  nothing  so  unsightly  as  the  present  construc- 
tion on  the  front  of  a  building;  pass  through  any  city  in  the  United 
States,  one  can  see  wire  straggling  trom  roof  to  first  floor  fastened  by 
unsightly,  cumbersome  brackets  and  green  glass  insulators,  or,  what  is 
worse,  knobs  held  by  spikes  driven  in  the  mortar  between  the  bricks. 
It  frequently  happens  a  man  will  paint  this  building,  and  a  month  or  two 
later  the  tenant  orders  out  his  call  box  or  telephone;  the  company  will 
then  instruct  the  lineman  to  remove  the  wires  and  fixtures,  which  is 
usually  done  in  such  a  manner  that  the  building  is  defaced  and  scarred. 

All  the  municipal  authorities  can  do  in  our  State  is  to  designate 
the  manner  in  which  wires  are  strung.  The  companies  should  be  required 
to  put  up  substantial  and  sightly  fixtures,  string  their  wires  in  par- 
allel straight  lines  where  they  cross  the  thorouglifares.  I  have  not  the 
slightest  doubt  that  such  a  regulation  would  be  hailed  w'ith  entire  satis- 
faction by  property  owners,  municipal  fire  departments,  and  last,  but  not. 
least,  insurance  companies  in  every  city. 

In  Cincinnati  wc  are  still  far  from  perfect  in  the  matter  of  house- 
top construction.  Anyone  conversant  in  the  matter  can  readily  appre- 
ciate the  fact  that  all  wires  cannot  be  placed  underground;  telephone 
service,  messenger,  cab  calls,  and  signal  wires  that  run  into  almost  every 
building  in  a  square  will  never,  and  can  never  be  buried,  but  when  the 
telegraph  companies  finish  all  of  their  conduits,  and  shall  have  trans- 
ferred all  of  their  long  lines  to  said  conduits,  we  will  recommend  the 
adoption  of  the  system  that  will  now  be  presented. 

Figure  i  shows  a  main  fixture  consisting  of  two  panels. 

The  entire  structure  i.s  composed  of  steam  pipe  and  fittings;  these 
fittings  are  standard,  and  can  be  readily  purchased  at  any  steam  fitter's 
establishment. 

The  panels  may  be  more  in  number,  or  only  one,  as  may  be  required. 

The  drawing  shows  but  one  of  the  many  positions  in  which  it  may 
practically  be  placed.  It  is  now  ready  to  receive  wires  from  two  prin- 
cipal directions;  the  panels  are  placed  at  a  horizontal  angle  of  ninety 
degrees  with  each  other. 
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This  angle  is  not  fixed,  however,  and  may  be  altered  at  will;  as  may 
also  the  horizontal  angle  of  the  knee  brace. 

These  knees  may  be  turned  into  such  position  as  will  best  react  to 
the  resultant  of  the  pull  of  all  wires. 

The  turning  of  the  panels,  or  knees,  is  accomplished  at  any  time, 
cither  after  or  before  erection,  the  turning  of  the  pipe  threads  in  the 
fittings  allowing  this  without  trouble;  when  in  position  to  best  meet 
the  pull  of  all  wires  the  fixture  is  guyed  at  the  base,  and  the  feet  of 
the  knees  secured  from  shifting  by  guys  between  them. 

Each  panel  is  here  shown  as  consisting  of  eight  cross-arms. 

This  number  may  be  increased  or  diminished  at  any  time.  By  the 
use  of  "Tees,"  with  a  left-hand  thread  on  the  top  opening,  a  cross-arm 
may  be  readily  detached,  or  another  added,  until  the  limit  of  the  strength 
of  the  pipe  has  been  reached. 

On  the  right-hand  end  of  the  fixture  it  will  be  noticed  that  addi- 
tional fittings  are  inserted  in  the  post,  so  that  another  panel  may  be  added 
at  will.  These  features  make  the  capacity  of  the  fixture  entirely  flex- 
ible. 

The  fixture  may  be  coated  inside  and  out  with  asphalt  paint  and 
all  openings  plugged,  thereby  excluding  all  air  and  moisture.  With 
proper  care  in  building  and  maintaining,  it  should  last  indefinitely. 

The  system  of  bracing  I  consider  perfect;  in  connection  with  the 
guys  at  the  top  it  can  be  made  sufficiently  rigid  to  support  the  strain 
of  from  two  to  three  hundred  wires. 

The  standard  W.  U.  st^cl  pins  are  used  inserted  in  a  hole  drilled  en- 
tirely through  the  pipe  and  fastened  by  a  nut. 

To  prevent  the  cross-arm  from  turning  in  its  "fittings,  a  hole  is 
drilled  with  the  fitting,  through  one  side  of  the  threaded  opening.  Then 
when  the  cross-arm  is  in  place  this  hole  is  continued  through  the 
pipe  with  a  breast-drill  and  a  spring  cotter  inserted,  and  holds  the  arm 
from  turning. 

The  capacity  of  this  fixture,  arranged  as  shown,  is  eighty  wires, 
spaced  twelve  inches  apart  horizontally  and  eighteen  inches  vertically, 
and  is  designed  for  those  wires  which  cannot  be  placed  underground  and 
which  are  not  readily  cabled. 

All  wires  at  the  lowest  point  of  sag  will  be  seven  feet  from  the  roof, 
thereby  allowing  ample  space  for  a  man  to  walk  freely  beneath;  if  thor- 
oughly grounded  will  be  an  extremely  good  lightning  conductor. 

Some  people  may  advance  the  opinion  that  an  iron  fixture  is  not 
desirable  on  account  of  its  being  grounded,  but  as  the  fixture  was 
not  designed  for  electric  light  wires  (all  such  wires  can  be  placed  under- 
ground), but  for  wires  that  will  never  and  can  never  be  placed  under- 
ground, this   objection  cannot   hold  goori. 
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On  the  fourth  cross-aim  from  the  bottom  it  can  readily  be  s 
how  and  in  what  manner  wires  that  are  run  at  right  angles  to  each  ot 
are  connected  together. 

On  the  second  cross-arm  from  the  top  can  be  seen  the  wires  r 
ning  in  the  same  direction. 

This  fixture  is  supported  by  wooden  blocks,  fastened  to  the  bes 
of  the  roof  and  securely  guyed  to  the '  four  corners  of  the  build] 
making  it  extremely  secure  and  rigid. 

Figure  2  shows  a  tripod  built  on  the  same  lines  as  the  forego 
fixture,  and  is  intended   to  accommodate   a  few   wires   which   must 
necessity  be   run   at   right   angles  to  the    main   or    trunk   lines    of 
system,  to  reach  subscribers. 

Figure  3  shows  the  construction  of  and  the  manner  a  ser 
wire  bracket  is  fastened  to  the  rear  cornices  of  a  roof.  A  tightly  fiti 
piece  of  timber  is  laid  in  the  gutter-way,  and  to  it  is  bolted  another  p 
of  timber  laid  at  right  angles;  no  bolts,  nails  or  screws  are  dri 
through  the  weather  boarding  or  covering  of  the  roof,  thereby  secui 
absolute  protection  from  the  weather.  Also  the  flow  of  storra-watcj 
the  gutter  is  not  obstructed. 

Also  a  fire  wall  bracket  for  nine  service  lines.  It  can  be  buill 
accommodate  any  number  of  wires  depending  on  the  length  of  the  v 
and  the  number  of  arms  that  may  be  desired,  one  above  the  other. 

The  Phksident:  Gentlemen,  do  you  desire  to  ask  j 
questions  pertaining  to  these  papers? 

ft 

Mu.  Stainsby:     Have  you  any  of  those  blue-prints? 

Mr.  Cabot:  Only  this  set  here.  Here  is  a  tracing  sh< 
ing  the  isometric  view  of  the  housetops.  Here  are  so 
photographs  showing  the  actual  condition  of  the  overhead  wi 
in  Cincinnati. 

Mr.  Roskwater:  Do  I  understand  these  wires  are  not 
electric  circuits — not  electric  wires? 

'Mr.  Cabot:     No,  sir. 

Mr.  Rosewater:     Just  for  telephone? 

Mr.  Cabot:     The  electric  wires  go  underground. 

Mr.  Rose\vater:     Have    you    figured    the   weight    of    tl 
appliance? 
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Mr.  Cabot:  No,  sir,  I  havVt  figured  the  weight  at  all;  it 
is  drawn  to  a  scale. 

Mr,  Cabot:  There  is  no  mechanical  objection  to  placing 
wires  of  this  class  underground;  with  telephone  service  and 
messenger  wires,  that  go  into  almost  every  building  in  a  block, 
if  they  were  to  go  underground,  it  would  necessitate  a  man- 
hole at  every  house;  I  doubt  very  much  whether  the  municipal 
authorities  would  allow  a  12-inch  plate  on  the  sidewalk  or 
street  in  front  of  every  building. 

Capt.  Beach:  In  Washington,  on  the  principal  streets,  all 
the  wires  are  underground,  and  they  have  these  manholes  right 
in  the  pavement,  in  front  of  nearly  all  the  principal  stores, 
and  on  the  principal  residence  streets  also;  they  are  not  at  all 
objectionable;  there  has  been  no  objection  made  to  them. 

Mr.  Cabot:  The  authorities  in  England  and  New  York, 
two  or  three  years  ago,  tried  to  force  this  class  of  wire  under- 
ground, but  they  did  not  accomplish  it;  they  still  remain  over- 
head, on  housetops. 

Mbmber:     What  kind  of  wires,  telegraph? 

Mr.  Cabqt:  No,  sir,  telephone  service,  messenger,  and  cab 
call  wires.    Telegraph  mains  are  underground. 

Mr.  Rosewater:  Those  are  not  underground,  in  Wash- 
ington, are  they? 

Capt.  Beach:     On  the  principal  streets,  they  are. 

Mr.  Rosewater:  At  one  time  the  Western  Union  Tele- 
graph Co.  proposed  to  put  their  wires  outside  of  the  city  of 
Washington  and  abandon  the  city  if  they  were  compelled  to  go 
underground.  They  maintained  that  they  operated  multiplex 
and  duplex  systems  which  would  not  operate  underground.  I 
wrote  a  letter  to  Mr.  Price,  the  chief  electrician  of  Great  Britain, 
asking  how  they  operated  wires  of  the  multiplex  and  duplex 
systems,  and,  to  my  surprise,  he  replied,  "We  have  had  25,000 
miles  of  wires  operating  in  England;  the  multiplex  and  duplex 
systems  operate  better  underground  than  overhead,"  and  the 
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Western  Union  people  intimated  to  me  that  if  they  had  con- 
ceded in  the  case  of  Washington,  they  would  be  compelled  to 
put  their  wires  all  over  the  country  underground,  and  it  .was 
political  influence  that  was  used  to  prevent  the  enforcement  of 
that  rule.  The  electric  wires  were  brought  under  ground  in 
this  way:  the  electric  companies  made  a  report  claiming  that 
it  was  absolutely  impracticable,  from  prior  experience,  to  place 
electric  wires  underground,  but  the  District  of  Columbia  Com- 
missioners adopted  a  schedule  of  rates — one  rate  for  light  that 
came  from  overhead  wires,  and  another  light  from  underground 
wires.  They  fixed  the  rate  so  high  for  electric  light  under- 
ground that  the  companies  discovered  that  it  was  abso- 
lutely practicable,  and  when  they  met  the  commissioners,  they 
said,  they  had  found  it  was  a  mistake,  and  would  work  very 
well.  The  fact  was,  before  the  commissioners  could  make  a 
report  to  the  effect  that  the  sub-ways  should  be  the  property  of 
the  District  of  Columbia,  they  had  their  sub-ways  completed, 
and  they  made  money  enough  under  that  five  year  contract  to 
build  the  sub-ways  out  of  the  difference  in  the  cost,  so  that 
they  have  the  sub-ways  practically  built  by  the  District  of 
Columbia,  and  practically  the  government,  and  that  is  the  way 
they  got  their  wires  underground. 

Capt.  Beach:  There  are  a  great  number  of  wires  under- 
ground and  there  are  also  quite  a  number  overhead.  The  matter 
now  is  hung  up  pending  further  congressional  action.  The 
matter  is  in  this  shape  now;  that  the  companies  cannot  string 
any  overhead  wires,  and  they  cannot  lay  any  underground 
conduits.  • 

Mr.  Rosewater:  You  mean  the  telegraph  company?  In 
fact,  there  are  several. 

Capt.  Beach:  One  party  couldn't  get  a  wire  from  his 
house  to  only  three  doors  down  the  street;  nobody  is  allowed 
to  string  any  wires,  and  they  can't  lay  any  more  conduits,  so 
that  the  extension  of  electric  lighting  and  telephone  and  private 
lighting  service  is  entirely  stopped  in  Washington,  until  they 
have  further  lej^islation. 
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Mr.  Rosewater:  Are  they  waiting  until  the  district  own 
the  plants,  or  not? 

Capt.  Beach:  That  is  a  matter  that  congress  can  decide, 
what  the  outcome  will  be;  of  course,  there  are  quite  a  number 
of  features  in  the  case — ^a  number  of  different  factors  pulling 
different  ways,  so  that  the  outcome  is  rather  problematical. 

Mr.  Rosewater:  The  telephone  companies  are  almost  all 
underground,  anyway? 

Capt.  Beach:  Almost  entirely  underground,  except  in 
some  out  of  the  way  districts;  the  matter  is  simply  tied  up. 
I  spoke  first  in  regard  to  Mr.  Cabot's  objection  to  man-holes — 
that  has  not  been  found  objectionable  in  Washington. 

Mr.  Rosewater:  Do  you  distribute  the  lines  over  public 
poles,  that  is,  when  you  connect  from  the  underground  wires 
to  the  houses,  or  run  underground  to  the  house,  the  same  as 
water  or  sewer  connection? 

Capt.   Beach:     Underground. 

Mr.  Lewis,  of  Brooklyn,  here  read  a  paper  as  follows:  . 


SOME     OBSERVATIONS     ON     GENERAL     TAXATION     AND 

SiPECIAL  ASSESSMENTS. 

BY    NELSON     P.    LEWIS,    ENGINEER    STREET    COMMISSION,    BROOKLYN,    N.    Y. 

The  conduct  of  the  aflFairs  of  cities  is  a  matter  of  business,  and 
the  amount  of  money  which  a  city  can  afford  to  spend  should  be  deter- 
mined by  the  application  of  business  principles. 

The  sum  required  to  administer  its  affairs,  and  to  make  the  improve- 
ments needed  to  render  it  comfortable,  healthful  and  attractive  as  a 
place  of  abode,  to  foster  its  business  prosperity,  and  to  attract  others  to 
it  tor  business  or  residence,  is  large,  and  the  extent  to  which  expenditure 
for  such  purposes  are  wise  can  be  determined  by  answering  a  most 
commonplace  question:    "Will  it  pay?" 

It  may  be  taken  for  granted  that  for  a  city  which  has  any  excuse 
for  continued  existence  any  amounts  which  may  be  expended  for  an 
abundant  and  wholesome  water  supply,  for  thorough  sanitary  drainage, 
and  for  well-paved,  well-cleaned,  and  well-lighted  streets,  will  prove  a 
wise    investment   at  any  cost,   so  long   as   the   work  is    skillfully   done. 
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according  to  well-considered  plans  prepared  by  competent  engineers. 
If  a  city  has  reached  the  dignity  of  a  metropolis,  expenditures  on  a 
more  generous  scale,  designed  to  beautify  and  contribute  to  the  enjoy- 
ment of  residents  of  all  classes,  such  as  the  purchase  and  improve- 
ment of  parks,  the  ornamentation  of  streets  and  squares  by  fountains 
and  monuments,  the  erection  of  public  baths,  the  purchase  and  demoli- 
tion of  buildings  in  congested  and  squalid  sections,  in  order  that  the 
denizens  of  the  slums  may  have  before  them  object  lessons  in  decent 
living,  and,  above  all,  the  most  liberal  expenditures  for  schools,  will  be 
sure  to  bring  a  large  return  for  the  investment. 

In  European  cities  under  monarchical  governments  such  improve- 
ments were  formerly  carried  out,  if  done  at  all,  by  the  crown,  and  paid 
for  by  the  state;  paid  for,  it  is  true,  out  of  money  wrung  from  its  sub- 
jects by  oppression  and  excessive  taxation.  In  a  modified  form  such 
methods  are  followed  in  Europe  to-day,  especially  on  the  continent,  and 
they  have  one  great  advantage — a  new  king  does  not  take  ofHce  every 
year  or  two  and  try  to  improve  upon  his  predecessor's  administration  by 
tearing  down  what  he  has  begun  and  starting  on  a  new  plan. 

It  is  said  that  the  second  Napoleon  once  expressed  a  wish  _that 
he  could  see  the  opera  house  from  the  Tuilleries.  A  broad  street  was 
immediately  cut  through  the  intervening  blocks  for  more  than  a  mile, 
and  the  superb  Avenue  de  1' Opera  was  the  result. 

We  can  imagine  the  indignant  protests  which  would  arise  at  a 
similar  proposition  in  one  of  our  large  cities  if  the  object  were  simply 
to  make  another  beautiful  street. 

But  the  question  is,  where  is  the  money  to  come  from  to  pay  for  such 
improvements  as  have  been  mentioned.  The  first  cost  is  very  large, 
and  cannot  be  paid  for  as  a  direct  tax.  The  municipality  must,  there- 
fore, incur  a  debt.  This  debt  is  simply  an  investment,  and  the  advisa- 
bility of  incurring  it  is  determined  by  one  consideration — will  it  pay? 

The  American  method  of  paying  for  improvements  which  can  be 
considered  local  in  benefit  to  be  derived  is  entirely  different  from  that 
followed  in  Europe.  There  the  municipality  bears  the  whole  burden, 
while  here  a  district  of  assessment  is  fixed,  and  an  assessment  laid 
according  to  benefit. 

The  exceedingly  costly  improvements  carried  through  within  a  few 
years  in  London,  such  as  the  widening  of  old,  and  the  cutting  through 
of  new  streets,  and  the  building  of  bridges,  have  been  carried  out  wholly 
at  the  expense  of  the  public  at  large.  .  If  property  has  to  be  taken  it  is 
generously  paid  for,  but  not  one  dollar  of  special  assessment  is  laid 
upon  the  owner  of  adjacent  property  which  is  doubled  or  trebled  \n 
value  on  account  of  the  improvement.  Further  extensive  improvements 
'n  London  are  now  being  deferred,  it  is  said,  until  Parliament  shall  have 
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authorized  a  new  system  of  taxation  under  which  a  part,  at  any  rate,  of 
the  burden  shall  fall  upon  the  owners  of  property  which  is  chiefly 
benefited. 

It  is  the  common  practice  in  America  to  assess  the  entire  cost  of 
all  original  improvements  upon  the  property  benefited  thereby,  while 
subsequent  renew^als  are  paid  for  by  the  municipality.  This  system 
will  probably  explain  the  fact  that  many  of  our  cities  are  laying  pave- 
ments which  can  be  called  only  temporary,  often  unsanitary,  and  always 
short  lived,  because  as  cheap  as  possible.  In  the  Eastern  States  cobble- 
stone and  macadam,  and  in  the  West  poor  macadam  and  wooden  blocks 
have  thus  been  used. 

Some  restrictions  should  certainly  be  placed  upon  the  kind  of  pave- 
ment which  can  be  laid  by  assessment  before  the  city  will  become 
responsible  for  future  renewals.  All  of  the  States^  probably,  have  fixed 
a  constitutional  limit  to  the  bonded  debt  of  cities,  and  in  many  of  the 
Western  States  this  is  as  low  as  five  per  cent,  of  the  assessed  value 
of  the  real  estate. 

Some  cities  are  so  located  as  to  require  no  great  outlay  for  an  ample 
system  of  water  supply,  and  for  the  proper  disposal  of  sewage.  In  other 
cases  these  items  may  go  far  towards  bringing  the  debt  up  to  the  con- 
stitutional, limit.  It  would  seem  unwise,  therefore,  to  fix  the  same 
limit  in  all  cases.  In  New  York  State,  where  the  limit  to  the  bonded 
debts  of  cities  is  ten  per  cent,  of  the  assessed  value  of  the  realty,  it 
is  especially  provided  that  this  limit  can  be  exceeded  in  the  case  of 
bonds  sold  for  the  purposes  of  water  supply,  but,  having  been  thus 
exceeded,  no  bonds  can  be  issued  for  any  other  purpose  until  such 
time  as  the  real  values  shall  have  expanded  sufficiently  to  bring  the  total 
debt  again  within  the  ten  per  cent,  limit. 

It  seems  to  the  writer  that  the  only  wise  purpose  which  a  five  per 
cent,  limit  can  serve  is  that  it  places  a  check  upon  unwise,  ill-considered 
or  reckless  expenditure  by  incapable  public  officials.  If  such  expendi- 
tures involve  hea\'y  special  assessments  the  people  so  assessed  will  be 
heard  from,  while,  if  it  simply  means  the  piling  up  of  a  public  debt,  they 
are  too  apt  to  be  indiflFerent.  Our  people  do  not  mind  being  taxed  if  they 
get  the  full  value  of  their  money.  Any  city  of  importance  is  proud  of 
its  parks,  its  public  school  buildings,  its  well-paved  streets,  and  fine 
boulevards,  if  it  is  fortunate  enough  to  have  them;  but  in  order  to 
obtain  them  without  exceeding  the  debt  limit  usually  prescribed  by 
law  it  is  necessary  to  pay  for  as  many  of  the  improvements  as  can  be 
justly  considered  to  be  local  in  their  benefit  by  laying  special  assess- 
ments upon  such  property  as  will  derive  a  benefit  therefrom. 

It  will  frequently  in  the  case  of  extensive  improvements  be  more 
just  for  the  municipality  to  assume  a  certain  proportion  of  the  expense 
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and  distribute  the  remainder  over  a  considerable  area  which  will  receive 
a  special  benefit.  If  special  commissions  are  selected  to  lay  out  such 
districts  and  levy  such  an  assessment  ther;  is  great  probability  of  a  lack 
of  uniformity  in  the  treatment  of  such  problems,  and  it  would  be 
preferable  to  have  such  functions  always  performed  by  a  board  or  depart- 
ment of  assessment,  which  should  be  a  continuous  body,  the  members 
being  selected  for  long  terms  overlapping  each  other,  so  that  a  consistent 
policy  will  be  followed,  and  the  danger  of  injustice  or  the  imposition  of 
unequal  burdens  for  the  benefit  received  will  be  minimized. 

The  new  charter  for  the  Greater  New  York  provides  for  a  board  of 
taxes  and  assessments,  consisting  of  a  president  and  four  other  persons. 
The  president  is  to  be  appqinted  for  a  term  of  six  years,  and  his 
salary  is  fixed  at  $8,ooo  a  year,  while  his  associates  are  to  be  appointed 
for  terms  of  four  years,  with  salaries  of  $7,ooo,  the  term  of  one  member 
of  the  board  expiring  each  year. 

The  mayor  is  also  to  appoint  a  board  of  five  assessors  who  shall 
be  charged  with  the  duty  of  making  all  assessments  for  local  improve- 
ments, while  the  comptroller,  corporation  counsel,  and  president  of 
the  board  of  public  improvements  will  constitute  a  board  of  revision  of 
assessments,  who  shall  have  power  to  consider  all  objections  made  to  any 
such  assessments,  and  to  confirm  the  same  or  refer  them  back  to  the 
board  of  assessors  for  revision  and  correction  in  such  respects  as  it 
may  deem  proper.  The  charter  prohibits  the  laying  of  any  assessment 
amounting  to  more  than  one-half  of  the  "fair  value"  of  the  property- 
assessed.  It  is  generally  held,  that  after  an  assessment  has  once  been 
laid  for  paving  a  street,  subsequent  renewals  should  be  paid  for  by  the 
city  at  large,  the  policy  of  Buffalo,  where  all  repaving  is  assessed  upon 
the  abutting  property,  being  a  conspicuous  exception.  The  new  charter 
for  New  York  prohibits  laying  an  assessment  for  any  portion  of  the 
expense  of  such  renewal  where  the  original  pavement  was  laid  at  the 
expense  of  the  adjoining  property,  except  upon  petition  of  a  majority  of 
the  owners  of  the  property  (who  shall  also  be  the  owners  of  a  majority 
6i  the  front  feet). 

The  customary  practice  in  Brooklyn  is  to  assess  according  to 
frontage  one-half  of  the  cost  of  repaving  any  street  whereon  an  improved 
pavement  has  never  been  laid  at  the  expense  of  the  property  owners,  the 
city  at  large  paying  the  other  half.  By  "improved  pavement"  I  mean 
a  pavement  of  asphalt,  or  vitrified  brick,  or  any  pavement  laid  on  a 
concrete  foundation.  In  case  the  street  to  be  repaved  is  occupied  by 
a  surface  railroad,  one-fourth  of  the  expense  is  assessed  upon  the 
railroad  company,  and  one-fourth  upon  the  property,  the  city  still 
bearing  one-half. 
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The.  railroad  companies  seem  disposed  to  contest  the  validity  of 
such  an  assessment  on  the  ground  that  they  own  no  realty,  which 
only  can  be  assessed  for  benefit,  while  neither  their  track  nor  their 
franchises  are  thus  accessible.  It  would  doubtless  be  more  prudent 
to  fix;  this  obligation  of  the  railroad  companies  by  amending  their 
charters  rather  than  to  attempt  to  assess  them  for  benefit 

A  popular  plan  to  obtain  relief  from  assessments  for  original  im> 
provements,  especially  where  on  account  of  heavy  grading  or  rock 
excavation  the  first  cost  is  large,  is  to  persuade  the  city  to  loan  its 
credit  by  issuing  bonds  to  meet  the  expense,  and  allowing  the  property 
benefited  to  pay  for  the  improvement,  including  interest. on  the  bonds, 
in  installments.  As  an  instance  of  this  plan  some  enterprising  citizens 
of  one  of  the  outlying  wards  of  Brooklyn  secured  the  enactment  of  a 
law  requiring  the  city  to  issue  bonds  to  the  amount  of  $650,000,  which 
som  was  to  be  expended  in  opening,  sewering,  grading  and  paving  the 
streets  in  a  portion  of  their  ward  where  the  grading  was  comparatively 
heavy,  involvmg  cuts  and  fills  of  a  maximum  height  of  perhaps  30  feet. 

Upon  the  completion  of  the  work  the  cost,  including  the  inte*'est 
on  the  bonds,  was  divided  into  20  equal  parts,  one  of  which  Ts  to  be  paid 
each  year.  The  result  was  very  advantageous  for  this  section,  and  the 
property  had  increased  in  value  by  several  times  the  total  assessment 
before  the  first  installment  was  due. 

The  advocates  and  beneficiaries  of  this  legislation  point  to  the  fact 
that  within  six  years  after  these  improvements  were  commenced  the 
assessed  value  of  the  realty  of  this  ward  had  increased  nearly  $5,000,000, 
thus  raising  the  borrowing  capacity  of  the  city  nearly  half  a  million .  of 
dollars,  or  77  per  cent,  of  the  original  bond  issue,  and  claim  that  it 
has  proved  to  be  an  admirable  investment  for  the  city.  This  is  a 
hasty  judgment.  How  much  oT  this  increase  would  have  occurred 
without  this  special  aid?  The  section  benefited  was  in  the  natural  line 
of  development.  How  much  also  of  the  money  invested  here  was 
diverted  from  other  parts  of  the  city  which  have  been  unfairly  injured? 
If  the  actual  increase  of  the  city's  wealth,  which  is  due  solely  to  this 
policy,  could  be  determined,  it  .would  certainly  be  much  less  than  it 
seems.  If  a  municipality's  financial  condition  is  such  as  to  permit 
it  to  loan  its  credit  impartially  in  all  sections  by  advancing  a  part  of 
the  first  cost  of  such  original  improvements,  it  might  g^ve  a  notice- 
able impetus  to  development,  and  add  to  its  apparent  wealth. 

Would  it  not,  however,  be  a  wise  policy  to  limit  the  expenditure 
of  its  reserve  to  furnishing  an  abundant  and  excellent  supply  of  water 
at  a  nominal  cost,  or  actually  free,  and  to  clean  and  light  its  streets 
more  perfectly,  or  even  to  purchase  and  improve  more  parks. 
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Nothing  stimulates  manufacturing  more  than  an  assured  and  abund- 
ant supply  of  good  water  at  low  rates.  The  charge  for  this  is  con- 
stant, while  the  special  assessment  comes  only  occasionally,  and  is  soon 
forgotten. 

The  writer  does  not  contend  that  the  rule  should  be  rigorously 
enforced  of  compelling  the  abutting  property  to  pay  the  cost  of  original 
improvements  in  all  cases.  The  annexation  of  new  territory  sometimes 
offers  great  opportunities  for  development  if  the  section  be  made  easily 
accessible,  but  before  sewers  have  been  built  and  water  mains  laid  it 
would  be  folly  to  lay  permanent  pavements  even  though  the  property 
were  able  to  bear  the  assessments.  In  such  cases  the  expense  of  building 
a  system  of  good  macadamized  roads  would  prove  a  profitable  invest- 
ment, although,  if  the  charter  law  would  permit  it,  the  expense  might 
more  justly  be  borne  wholly  by  the  suburban  section  to  be  developed, 
the  municipality  loaning  its  credit  by  issuing  bonds  or  certificates  of 
indebtedness,  to  retire  which  five  or  ten  special  annual  assessments  could 
be  laid  upon  all  the  property  in  any  degree  benefited. 

From  this  hasty  and  superficial  consideration  of  the  subject  a  few 
general  conclusions  can  be  drawn. 

It  is  impossible  to  frame  a  general  rule  as  to  where  general  taxation 
should  cease,  and  special  assessments  be  resorted  to,  which  will  justly 
apply  to  any  group  or  class  of  cities  in  any  state  or  section. 

For  the  same  reasons,  a  limit  of  bonded  debt  based  upon  a  fixed 
percentage  of  realty  values  cannot  give  uniform  results  in  different  cities. 

It  is  better  for  cities  to  make  liberal  expenditures  in  those  directions 
which  would  render  them  more  attractive  for  residence  and  business, 
and  which  tend  to  lighten  the  annual  burdens  of  the  tax-payer,  than 
in  paying  any  part  of  the  cost  of  original  improvements  which  are  essen- 
tially for  local  benefit. 

Special  legislation  authorizing  expenditures  for  the  exclusive  benefit 
of  certain  sections  is  unfair.  If  assistance  be  given  for  such  purposes, 
it  should  be  done  with  absolute  impartiality  as  to  location. 

The  fixing  of  districts  of  assessment  and  the  apportionment  of  cost 
should  be  done  by  a  permanent  board  or  department,  the  members  of 
which  should  serve  for  long  terms,  in  order  that  its  action  may  always 
be  consistent.  Special  commissions  for  the  carrying  out  of  improve- 
ments or  the  laying  of  assessments  for  the  same  are  likely  to  be  costly, 
inefficient  and  unsatisfactory. 

The  President:  Gentlemen,  at  previous  meetings  it  has 
been  the  custom  to  provide  for  the  appointment  of  a  Nominat- 
ing Committee,  to  present,  for  the  consideration  of  the  Society, 
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the  names  of  officers  to  be  elected.  We  should  also  provide  for 
the  appointment  of  a  committee  to  decide  upon  the  next  place 
of  meeting  of  the  Society.  If  it  is  the  desire  of  the  organiza- 
tion to  proceed  in  the  same  manner  this  year,  it  would  be  in 
order  now  to  place  in  nomination  the  Nominating  Committee. 
What  is  the  pleasure  of  the  Society? 

Mr.  Sherrerd,  Newark:  I  move,  Mr,  President,  that  we 
proceed  in  the  usual  manner,  and  that  the  nominations  be  in 
order  for  the  five  members  of  the  committee. 

For  this  committee,  there  were  nominated:  Mr.  Rundlett, 
of  St.  Paul;  Mr.  Stainsby,  of  Newark;  Mr.  George  H.  Frost,  of 
Plainfield,  X.  J.;  Capt.  Beach,  of  Washington;  Mr.  Benzen- 
berg,  of  Milwaukee,  which  nominations  were  concurred  in  by 
the  Society. 

Mr.  Sherrerd:  I  move  that  the  Chair  appoint  the  Com- 
mittee on  the  next  place  of  meeting. 

The  motion  to  have  the  Chair  appoint  the  committee  was 
pa5sed,  and  the  President  appointed  the  following  gentlemen 
as  the  Committee  on  Place  of  Holding  the  Next  Annual  Meeting: 

Mr.  M.  R.  Sherrerd,  of  Newark,  N.  J. 
Mr.  Geo.  W.  Tillson,  of  Brooklyn,  N.  Y. 
Mr.  Andrew  Rosewater,  of  Omaha,  Neb. 
Mr.  D.  L.  Fulton,  of  Allegheny,  Pa. 
Mr.  H.  J.  Stanley,  of  Cincinnati,  O. 

The  President:  That  is  the  only  business  that  we  have 
on  the  programme  for  this  evening.  The  Committee  on  Paving 
will  not  be  ready  until  to-morrow,  I  understand. 

I  want  to  say,  gentlemen,  that  it  is  desirable  to  meet  to- 
morrow morning. 

Adjourned  until  Wednesday  morning. 
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WEDNESDAY,  OCTOBER  6th,  1897.    MORNIN 

The  convention  was  called  to  order  at  9:40  a.  m.,  by- 
dent  Herrmann. 

The  President:  The  first  order  of  business  for  this 
Ing  is  the  report  of  the  Committee  on  Street  Paving. 

Mr.  A.  D.  Thompson,  of  Peoria,  111.,  here  read  the  foil 
report: 

Peoria,  III.,  Nov.  24,  li 

To  THE  America^^  Society  of  Municipal  Improvements: 

Gentlemen:  The  Committee  on  Street  Paving  has  directed  iti 
during  the  past  year  toward  the  consummation  of  three  objects, 

1.  To  procure  papers  of  interest  and  value  for  presentation 
present  meeting. 

2.  To  collect  data  from  all  cities  of  the  United  States,  g^iv 
total  amounts  of  the  various  pavements  constructed,  and  the  mil 
each  class,  with  the  cost  for  each  year  siace  1894. 

3.  To  present  explicit  specificaitions  defining  the  condition  inj 
an  asphalt  pavement  should  be  at  the  end  of  the  guarantee  period 

A  circular  letter  was  forwarded  early  in  the  season  to  each  nl 

of  the  Society  directing  attention  to  the  next  meeting,  the  imp< 

of  street  paving,  and  requesting  a  paper  on  the  subject  which  wo 

forth  new  ideas  or  methods.     A  large  number  of  personal  letter 

also  sent  to  engineers  who  do  not  belong  to  the  Society,  but  w 

prominently  identified  with  street  paving  work.     It  was  hoped 

manner  to  obtain  ideas  of  value  to  the  members,  and  also  to  intere 

men  in  the  work  of  the  association. 

I 

The  members  of  the  Society  have  favorably  responded  to' 
requests  in  a  most  encouraging  manner,  thus  enabling  the  commi^ 
present  an  exceptionally  large  number  of  able  papers  for  consid4 
and  discussion.  ^ 

In  .compiling  data  relative  to  the  mileage  and  cost  of  pavemq 
the  United  States,  a  circular  letter  was  forwarded  to  the  city  enj 
of  every  city  in  the  United  States  having  a  population  ot  10.000  or 
according  to  the  census  of  1890,  requesting  the  mileage  laid,  and 
paid  for  asphalt,  brick,  granite,  wood  and  sandstone  or  trap  rock, 
the  seasons  of  1895,  1896  and  1897,  together  with  the  total  mileage  o 

It  was  desired  to  have  the  cost  in  various  sections  of  the  o 
reduced  to  a  common  basis  for  the  purpose  of  comparison,  and  thj 


I 
I 
1 

J 
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was  explicitly  stated.  Yet  many  engineers  failed  to  comply  with  the 
request,  and  in  some  instances  they  furnished  figures  so  evidently  wrong 
as  to  require  revision  before  tabulation. 

Very  few  of  the  large  cities  furnished  the  data  desired,  and  the  entire 
number  of  replies  were  surprisingly  small.  Letters  were  sent  to  420 
cities  and  but  144,  or  about  34  per  cent.,  responded.  The  data  thus 
received  is  given  in  detail  in  Table  No.  i  of  this  report. 

Twenty-two  of  the  cities,  or  about  15  per  cent,  of  those  responding, 
have  no  pavements.  The  replies  show  that  in  122  cities  of  the  United 
States  and  Canada,  having  a  population  of  10,000  or  more,  there  is  now 
laid  the  following  amounts  of  the  several  kinds  of  pavement: 

Asphalt   1365  miles. 

Brick   705 

Granite   1151 

Wood    72Q 

Sandstone  or  Trap 547 


(4 

<( 
i( 
« 


The  figures  from  these  cities  also  show  a  marked  increase  each  year 
in  the  amount  of  asphalt  and  brick  pavements  laid,  and  a  decrease  in 
the  mileage  of  wood  and  granite  pavements  constructed.  The  mileage 
laid  each  year  is  given  in  the  following  table: 

TABLE  NO.  2. 

Showing  the  amount  of  paving  constructed  in  122  cities  of  the 
United  States  and  Canada,  during  the  years  1895,  1896,  and  1897. 

Mlled  of  Payement   LaM. 
Tear  Aspbalt         Brick        Oraoire         Wood       Sandstooe  or  Trap  Rock. 

l805 102  80  82  22  24 

1S96 131  106  42  26  II 

Pcr-cent.  increase.   28.4  32.5 

Per  cent,  decrease  48.8  9.1  54.2 

1897  to  Sept.  I ...    125  69  14  6  9 

The  following  table  gives  the  percentage  of  each  class  of  pavement 
to  the  total  of  each  year: 

TABLE  NO.  3. 

Showing  the  percentage  of  each  class  of  paving  to  the  total  laid 
each  year  in  the  above  cities. 

Per   Ct-nt.   of   Tbtal. 
Tear  Mileage    Asphalt       Brick     Granite         Woo<i      Sandstc-ue  or  Trap  Rock. 

1895 310       32.9       25.8       26.5         7.1  y.y 

i«96 310       42.3       34.2        13.5         6.5  3-5 

1897  to  Sept.  1 .    223       56.1        30.9         6.3         2.7  4.0 
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A  fair  comparison  cannot  be  made  of  the  cost  of  paving  in  different 
cities,  because  the  costs,  as  given,  do  not  include  the  same  items  of 
expense,  although  the  committee  especially  requested  that  the  prices 
given  be  reduced  to  a  common  basis,  and  should  include  nothing  but 
the  wearing  surface  and  foundation.  The  prices  in  any  one  city  include 
the  same  items  for  the  various  years,  and  the  average  cost  each  year 
will  indicate  the  general  tendency  toward  an  increase  or  decrease  in 
the  prices  paid.    This  comparative  cost  is  given  in  the  following  table: 

TABLE  NO.  4. 

Showing  the  average  cost  per  square  yard  and  the  decrease  in  cost 
of  pavements  in  122  cities  of  the  United  States  and  Canada,  having  a 
population  of  10.000  or  more. 


Pavement 


1895 


At.  GoBt 
per 
Sq.  Yd. 


1896 

« 


1897   to  Sept.    iBt. 


Ay.  Cost  Deer,  from  1805  Av.  Cost  Deer,  from  1886  Deer,  from  1895 


Asphalt. .     $2.50 

Brick 1.72 

Granite. . .      2.33 

Wood 1.31 

Sandstone 

or  Trap 

Rock. . . 


per 
Sq.  Yd. 

$2.33 
1.63 
2.32 

1. 13 


CJostper   Per 
Sq.  Yd.     Cent. 


■17 
.09 

.01 

.18 


6.8 

5.2 
0.4 

13.7 


2.09       2.07 


.02 


i.o 


per  Bq. 
Yard 

$2.08 

1.56 

2.26 

I.18 


1.67 


Cost  per   'P^r     Oost  per 
Sq.  Yd.     Cent.      Sq.  Yd. 


.25 
.07 
.06 


10.7 

4-3 
2.6 


.42 
.16 
.07 
.13 


Per 
Cent. 

16.8 

9-3 
3.0 

9.9 


.40      19.3 


.42 


20.1 


Your  committee  also  requested  the  engineer  to  state  the  kinds  of 
asphalt  used  by  their  cities,  and  of  the  122  replies  tabulated  72,  or  about 
59  per  cent.,  gave  this  information.  Or,  of  the  420  cities  addressed,  but 
a  little  over  17  per  cent,  furnished  data  upon  this  point.  From  these 
replies  the  following  summary  of  the  kinds  of  asphalt  used,  has  been 
compiled 

30  cities  or  41.7  per  cent,  use  Trinidad  Pitch  Lake  Asphalt  only. 
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'*        Land  Asphalt  with  other  kinds. 
Bermudez  Asphalt  with  other  kinds. 
Alcatraz 

Asphalt  Block  only. 
Asphaltina  only. 

California  Asphalt  with  other  kinds. 
Utah 


It 


tt 
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At  the  last  annual  meeting  of  the  Society  the  following  resolution 

was  adopted: 

'.'That  the  Committee  on  Street  Paving  be  requested  to  prepare  a 
set  of  specifications  for  governing  the  point  'What  Constitutes  an  Asphalt 
Pavement  in  Good  Repair,  Particularly  with  Reference  to  the  Condition 
the  Pavement  Should  Be  in  at  the  Expiration  of  the  Guaranty.*  *' 


AMERICAN  SOCIETY  OF  MUNICIPAL  IMPROVEMENTS.  I4I 

Your  committee  has  earnestly  taken  up  this  question,  and  have 
endeavored  to  formulate  definite  and  satisfactory  specifications  govern- 
ing the  point  under  consideration. 

The  principal  features  to  be  considered  in  examining  an  asphalt 
pavement  to  be  placed  in  condition  for  acceptance  are:  ist,  the  thickness 
compared  with  that  of  the  original;  2d,  the  extent  of  disintegration; 
3(1,  depressions  or  elevations,  and  4th,  the  length,  breadth,  direction  and 
character  of  the  ruptures. 

Heavy  traffic  and  constant  sweeping  or  scraping  are  the  main  causes 
which  reduce  the  wearing  surface  in  thickness.  Extended  observations 
and  inquiries  show  that  the  decrease  in  thickness  of  an  asphalt  pavement 
after  five  years  of  use,  is  so  small  as  to  be  of  little  consequence,  even 
in  cases  where  the  amount  of  traffic  has  been  excessive. 

Disintegration,  or  the  separation  of  the  mixture  into  its  various 
ingredients  by  the  action  of  the  elements,  can  generally  be  attributed 
to  the  use  of  poor  materials,  to  an  improper  mixture,  or  to  neglect  in 
manipulation. 

As  these  features  are  wholly  within  the  control  of  the  contractor, 
it  is  clear  that  he  should  be  required  to  renew  all  places  showing  the 
least  signs  of  disintegration. 

Settlement  of  trenches  beneath  the  pavement,  shoving  of  the  asphalt 
by  travel,  buckling  of  the  concrete  foundation,  and  expansion  of  the 
wearing  surface,  will  produce  depressions  and  elevatioas  on  the  surface 
of  the  pavement,  which  mar  the  appearance  of  the  street  and  interfere 
with  the  traffic.  When  due  to  either  of  the  three  last  causes  they  are 
clearly  created  by  faulty  material  and  workmanship,  and  the  contractor 
should  be  required  to  remedy  such  defects. 

Depressions  caused  by  the  settlement  of  trenches  cut  into  the  street 
before  the  contract  is  signed  should  be  made  good,  as  the  contract  in 
such  cases  is  taken  with  a  full  knowledge  of  the  facts.  But  a  grave 
injustice  is  frequently  done  the  contractor  and  the  pavement  by  cities 
arbitrarily  cutting  deep  trenches  in  the  street  for  the  purpose  of  laying 
gas,  water  or  sewer  mains  and  services  after  the  contract  is  signed,  or 
the  work  of  paving  has  begun,  and  compelling  the  contractor  to  become 
responsible  for  such  work. 

One  of  the  most  serious  defects  of  asphalt  pavements  in  certain 
sections  of  the  United  States  is  the  formation  of  cracks  by  the  contrac- 
tion of  the  asphalt  during  sudden  and  extreme  changes  in  temperature. 
These  variations  in  temperature  are  so  extreme  in  certain  localities  that 
it  has  been  impossible  with  the  mixtures  now  used  to  prevent  rupture 
of  the  pavement,  without  laying  the  material  so  soft  that  it  soon  forms 
waves  and  ridges,  which  are  more  detrimental  to  traffic  than  the  cracks. 
In  localities   subject   to   changes   in    temperature,   sufficiently    severe   to 
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cause  extensive  cracking  of  the  pavement,  it  would  appear  wise  to  pro- 
vide for  such  contraction  and  expansion  by  separating  the  pavement  into 
separate  blocks  at  stated  intervals,  in  the  same  manner  as  is  now  done  on 
cement  walks  and  curbs.  These  divisions  should  be  at  such  intervals 
along  the  length  of  the  street  that  the  spaces  will  allow  the  mixture  to 
expand  without  forming  ridges,  and  the  contraction  will  not  produce 
separations  sufficiently  large  to  be  objectionable. 

In  considering  this  question  the  Chairman  of  the  committee  made  a 
personal  examination  of  the  condition  of  pavements  composed  of  the 
various  kinds  of  asphalt,  after  having  been  laid  for  a  period  of  five  years 
or  more,  in  cities  of  Chicago,  Buffalo,  New  York,  Brooklyn  and  Wash- 
ington, and  also  gave  due  weight  to  the  condition  of  the  pavements  in 
Cincinnati,  Indianapolis,  Pittsburg  and  Philadelphia,  which  had  been  pre- 
viously visited  and  the  asphalt  pavements  inspected.  In  the  examination 
the  particular  points  considered,  were  the  decrease  in  thickness,  the 
formation  of  rolls  and  ridges  and  cracking  of  the  suriace.  The  object 
sought,  was  to  determine  the  causes,  extent  and  responsibility  of  these 
defects  by  an  inspection  of  pavements  laid  with  the  various  kinds  of 
asphalt  under  different  climatic  conditions,  in  order  to  provide  guarantee 
stipulations  that  would  be  general  in  character  and  be  fair  to  municipal- 
ities and  contractors. 

Your  committee  have  also  consulted  with  prominent  engineers  and 
contractors,  and  present  with  this  report  the  views  regarding  the  con- 
dition of  an  asphalt  pavement  at  the  end  of  the  guarantee  period  of  Mr. 
E.  B.  Guthrie,  chief  engineer,  Buffalo,  N.  Y.;  Mr.  E.  P.  North,  con- 
sulting engineer  to  the  Department  of  Public  \%)rks,  N.  Y.;  Cranford  & 
Co.,  paving-  contractors,  New  York,  and  Mr.  Phillip  W.  Henry,  of  the 
Barber  Asphalt  Paving  Company. 

Your  committee  does  not  Consider  it  possible  to  give  definite  speci- 
fications for  this  work  that  will  be  applicable  to  all  Ipcalities,  but  after  a 
careful  consideration  of  all  the  facts  obtainable,  and  after  due  consider- 
ation of  the  opinions  presented,  we  would  recommend  that  the  following 
clauses,  modified  as  found  necessary  for  each  locality,  be  included  in  the 
guarantee  contracts  of  the  cities  belonging  to  the  association. 

Section  i:  The  pavement  shall  not  be  reduced  more  than  one- 
fourth  (\i)  Inch  from  the  original  thickness  at  the  end  of  the  first  five 
years,  nor  more  than  one-half  (^)  inch  from  the  original  thickness  at 
the  end  of  the  first  ten  years.  This  requirement  shall  not  apply  to 
pavements  constructed  of  rock  asphalt,  as  this  material  does  not  receive 
its  ultimate  compression  for  a  considerable  period  after  being  laid. 

Section  2:  Places  which  show  a  disintegration  of  the  material  shall 
be  removed  to  the  binder  or  concrete  foundation,  as   found   necessarv. 
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and  replaced  with  new  material  having  the  same  thickness  and  conform- 
ing to  the  adjacent  pavement. 

Section  3:  All  elevations  or  depressions  three-eighths  of  an  inch  or 
more,  above  or  below  the  general  surface  of  the  street,  shall  be  brought 
to  the  same  elevation  as  the  general  surface.  These  elevations  and 
depressions  to  be  determined  by  measuring  from  a  straight  edge  four 
(4)  feet  in  length,  placed  on  the  surface  of  the  pavement  parallel  to  the 
line  of  curbing.  In  making  such  repairs  the  process  known  as  "skim- 
ming** may  be  employed. 

Section  4:  Where  elevations  or  depressions  are  due  to  the  failure 
of  the  concrete  foundation  from  any  cause,  the  asphalt  and  concrete  shall 
both  be  removed  a  length  and  width  sufficient  to  include  the  entire  defect. 

If  the  failure  is  due  to  buckling  of  the  concrete,  the  new  foundation 
shall  consist  of  broken  stone  thoroughly  compacted,  and  of  the  same 
thickness  as  the  original  concrete.  In  all  other  cases  a  new  foundation 
of  concrete  shall  be  placed  of  the  same  quality  and  thickness  as  the 
original  construction.  Upon  the  foundation  shall  be  placed  the  pavement 
of  the  same  thickness  as  the  adjacent  surfaces. 

Section  5:  Cracks  which  show  any  indication  of  disintegration,  or 
which  are  three-eighths  (^)  of  an  inch  or  more  in  width,  shall  be  cut 
out  of  the  binder  or  concrete  foundation  as  found  necessary,  a  length 
and  width  sufficient  to  include  the  entire  portion  affected.  This  portion 
to  be  replaced  with  new  material  of  the  same  quality  and  thickness,  as 
shown  in  the  pavement  adjacent  thereto. 

Section  6:  Should  it  be  found  necessary  to  replace  forty  (40)  per 
cent,  or  more  of  any  section  of  the  street  with  new  material,  the  entire 
section  shall  be  resurfaced. 

Your  committee  would  also  recommend  that  the  indefinite  and  unjust 
requirements  that  the  pavement  shall  be  satisfactory  to  one  officer,  or 
set  of  officers  of  the  city,  at  the  end  of  the  guarantee  period,  with  no 
definite  requirements  of  condition,  be  omitted  from  guarantee  clauses. 

Your  committee  would  further  recommend  that  the  city  Engineers 

of  this  Society  maintain  a  record  of  the  traffic  on  the  paved  streets  in 

their  respective  cities,  in  order  to  determine  the  most  durable  pavement 

and  the  best  pavement  suited  to  specified  requirements  of  traffic. 

Respectfully  submitted,  ^ 

A.  D.  THOMPSON, 

Chairman. 
N.  P.  LEWIS. 

A.    D.  Thompson,  C.  E.,  Chairman  of  Committee  on  Street  Pave- 
ment, American  Society  of  Municipal  Improvements.: 
Dear  Sir:     The  laws  of  the  city  of  New  York  provide  "in  case  of  any 

street  or  avenue   shall   have  once   been   paved   and   the   expense  thereof 
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assessed  upon  the  owners  of  adjoining  and  benefited  property,  the  cost 
of  repaying  shall  be  borne  by  a  general  assessment  upon  all  the  taxable 
property  in  the  city."  Under  this  law  it  is  held  that  the  Department  of 
Public  Works  cannot  make  a  contract  for  assessment  work  covering 
maintenance,  for  a  longer  period  than  five  years.  But  In  all  cases  of 
repavinfi:  with  asphalt,  our  contracts  now  provide  for  a  15  years  term 
of  maintenance. 

In  addition  to  this  the  Department  of  Public  Works  has  lately  been 
letting  contracts  for  the  maintenance  of  those  asphalted  areas  on  which 
the  term  of  maintenance  has  expired,  for  a  further  period  of  ten  years. 
These  contracts  are  so  worded  that  during  the  first  period  of  5  or  15 
years,  as  the  case  may  be,  and  for  a  further  period  of  ten  years  "the  • 
surface  of  the  pavement  shall  be  free  from  cracks,  bunches,  holes  and 
any  depressions  that  shall  measure  more  than  ^  inch  from  the  under 
side  of  a  straight-edge  4  feet  long  laid  on  the  surface.''  It  is  hirther 
provided  that  repairs  shall  be  made  within  48  hours  from  the  date  of  the 
service  of  a  written  notice  to  be  served  on  the  contractor,  either  per- 
sonally or  by  leaving  said  notice  at  his  residence  or  with  any  of  his 
agents  in  charge  of  the  work  or  employes  found  on  the  work.  And  if 
the  contractor  shall  fail  to  make  repairs  within  48  hours  from  the  date  of 
the  service  of  the  aforesaid  notice,  then  the  said  Commissioner  of  Public 
Works  shall  have  the  right  to  purchase  such  material  as  he  shall  deem 
necessarv  and  to  employ  such  person  or  persons  as  he  may  deem  proper 
and  to  undertake  and  complete  the  said  repairs  and  to  pay  the  expense 
thereof  out  of  any  sum  of  money  due  the  contractor.  Or  the  Com- 
missioner of  Public  Works  may,  if  he  deems  it  for  the  public  interest, 
relet  the  maintenance  of  the  pavement  on  the  specifications  of  the  con- 
tract for  the  unexpired  terra  of  the  contract,  and  if  the  computed  cost 
on  such  reletting  exceeds  the  cost  under  this  contract  and  the  retained 
money  in  the  hands  of  the  Comptroller  the  sureties  bind  themselves  to 
pay  any  deficiency.  It  is  provided  further  that  the  contractor  shall  have 
the  right  in  the  case  of  ditches  to  provide  against  settlement  by  covering 
the  surface  of  the  cut  with  broken  stones  and  maintaining  the  surface 
for  six  days  and  during  winter  weather  any  hole  in  the  pavement  may 
be  filled  and  maintained  with  broken  stone  or  asphalt  mastic. 

In  th^  contracts  for  laying  and  maintaining,  it  is  provided  that  the 
contractor  shall  within  46  hours  from  the  receipt  of  notice,  repair  all 
cuts  in  his  pavement  made  for  water  or  sewer  connections  or  for  other 
purposes  allowed  by  the  Commissioner  of  Public  Works,  at  his  contract 
price  per  square  yard  for  the  new  pavement,  the  contractor  assuming  all 
risk  of  settlement;  but,  as  a  matter  of  fact,  if  settlement  occurs,  the 
plumber   or    person    who   opens    the   pavement   is   generally    forced    to 
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recoup  the  contractor  (or  any  expense  due  to  settlement.  In  case  the 
contractor  defaults  in  his  repairs,  the  Commissioner  is  authorized  to 
procure  material  and  labor  and  do  the  work  himself. 

In  the  contracts  for  repairing  and  maintaining  asphalt  pavements, 
the  contractor  agrees  that  during  the  said  period  of  lo  years,  he  will 
restore  the  pavement  over  trenches  made  for  laying  water  and  gas  pipes, 
sewers  and  for  other  purposes  permitted  by  the  Commissioner  of  Public 
Works,  at  the  uniform  price  of  $4.00  per  square  yard;  and  that  wherever 
the  surface  of  the  pavement  may  be  burned  out  by  fire,  he  will  restore 
it  at  the  rate  of  $2.00  per  square  yard  and  when  once  so  laid  and 
restored  maintain  the  same  in  the  same  state  of  repair  as  agreed  to  for 
other  parts  of  the  pavement.  He  further  agrees  not  to  demand  additional 
or  further  payment  on  account  of  injury  or  sinking  of  the  pavement  so 
laid  and  restored. 

The  sureties  to  all  of  our  asphalt  contracts  are  two  Surety  Com- 
panies to  be  approved  by  the  Comptroller,  the  acceptance  of  individual 
sureties  for  long  term  contracts  having  proved  disastrous.  In  the  asphalt 
contracts  specifying  a  maintenance  of  only  5  years,  the  entire  work  is 
paid  for  at  the  expiration  of  30  days  from  the  acceptance  of  the  work, 
the  recourse  for  bad  work  being  had  against  the  sureties.  On  those 
contracts  where  a  15  years  term  of  maintenance  is  specified,  70  per 
cent,  of  the  entire  cost  of  the  work  is  paid  30  days  from  the  acceptance 
of  the  same  and  no  further  payment  is  made  until  the  sixth  year,  when 
annual  payments  of  3  per  cent,  are  commenced  and  continued  till  the 
conclusion  of  the  maintenance  contract.  In  the  10  years  contract  for 
repairing  and  maintaining,  the  payments  are  made  st^mi-annually. 

At  the  close  of  the  maintenance  contract  it  is  provided  that  the 
wearing  surface  shall  not  be  less  than  i^  inches  in  thickness  in  any 
place.  The  intention  of  the  provisions  above  cited  is  to  secure  a  good 
pavement  and  its  continued  maintenance,  and,  although  the  provision  for 
repairing,  wherever  there  is  a  depression  exceeding  Y2  inch  under  a 
4  foot  straight-edge,  has  only  been  inserted  in  our  contracts  since  the 
commencement  of  1896,  it  is  thought  that  the  surface  of  asphalt  pavement 
in  the  city  of  New  York  is  freer  from  cracks,  bunches,  holes  and  depres- 
sions than  is  the  surface  in  any  European  city.  At  first  the  asphalt 
contractors  objected  to  these  specifications,  but  the  objections  were  with- 
drawn when  their  attention  was  called  to  the  fact  that  they  were  perfectly 
understood  and,  though  possibly  rigorous,  clearly  specified  the  require- 
ments in  the  case. 

EDWARD  P.  NORTH, 

Consulting  Engineer,  Dept.  of  Public  Works,  New  York  City. 
10 
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To  A.  D.  Thompson.,  Chairman  of  Committee  on  Street  Paving, 
American  Society  of  Municipal  Improvements: 

SUGGESTIONS   FOR  MAINTENANCE   GUARANTEE   ON 

ASPHALT  PAVEMENTS. 

The  guarantee  should  be  made  for  10  years  instead  of  5,  and  the 
maintenance  clause  should  sead  somewhat  as  follows: 

The  contractor  binds  himself  to  do  all  the  work  and  furnish  all  the 
materials  necessary  to  maintain  the  pavement  during  the  term  for  which 
this  bond  is  given  in  good  condition  as  to  quality  and  contour  whenever 
and  wherever  and  in  the  manner  directed  by  the  Chief  Engineer  within 
five  (5)  days  after  written  notice  to  that  effect  is  served  upon  the  con- 
tractor. Just  prior  to  the  expiration  of  the  term  of  guaranty  the  work 
is  to  be  inspected  and  all  imperfections,  depressions,  unevenness  of  sur- 
face, ali^rnment  and  level  •f  curbs  on  all  classes  of  pavement  and  on 
asphalt  pavement  cracks,  rolls,  breaking  of  wearing  coat  or  base  or 
any  variations  due  to  settlement  exceeding  one-half  inch  from  the  line 
of  a  five  (5)  foot  straight  edge  or  template  applied  respectively  parallel 
and  at  right  angles  to  the  curb,  are  to  be  replaced  as  the  Engineer  shall 
direct,  and  upon  the  repairs  being  made  the  Engineer  will  accept  the 
same  in  writing  and  until  such  acceptance  the  guaranty  shall  be  in  force. 
Any  perceptible  waviness  in  surface  due  to  soft  material  or  sliding  on 
concrete,  cracks  and  broken  places  will  be  removed  to  the  concrete 
by  the  heating  process  and  replaced  with  new  material.  The  contractor 
further  binds  himself  to  repair  the  street  only  on  the  orders  of  the 
Chief  Engineer  at  and  just  prior  to  the  expiration  of  guaranty  upon 
the  following  conditions: 

If  it  be  found  that  in  order  to  maintain  and  keep  the  pavement  in 
good  repair  in  any  street  it  is  necessary  to  repair  more  than  25  per  cent, 
exclusive  of  settlement  of  the  total  yardafije  in  said  street,  then  the  con- 
tractor agrees  to  take  up  the  entire  surface  of  the  street  and  replace  it 
by  new  material;  also  if  any  continuous  300  feet  of  any  such  street 
requires  repairs  to  the  extent  of  more  than  25  per  cent,  of  the  yardage  of 
such  300  feet,  then  the  whole  of  such  300  feet  are  to  be  taken  up  and 
replaced  by  new  material,  such  continuous  repairs  and  yardage  to  be 
de3ucted  from  the  total  in  the  whole  street.  In  case  the  number  of  lineal 
feet  of  cracks  exceeds  the  proportion  of  5  feet  of  cracks  to  i  lineal  foot 
of  pavement,  then  such  300  feet  or  multiple  thereof  is  to  be  replaced, 
regardless  of  the  above  percentage  of  repairs. 

In  making  repairs  prior  to  the  expiration  of  guarantv  new  material 
only  shall  be  used.  That  which  has  been  taken  up  from  any  other  street 
will  not  be  allowed. 
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In  the  event  that  the  contractor  refuses  or  fails  to  comply  with  the 
orders  of  the  Chief  Engineer  to  make  repairs  at  any  time,  then 
the  sureties  on  said  bond  will  be  notified  and  directed  to  proceed  with 
the  repairs  as  directed  by  the  Chief  Engineer. 

EDWARD  B.  GUTHRIE, 

Chief  Engineer,  Bt^alo,  N.  Y. 

Brooklyn,  N.  Y.,  Oct.  2,  1897. 
Mr.  N.  p.  Lewis,  Department  of  Public  Works,  Brooklyn: 

In  reply  to  your  request  thac  we  should  give  you  our  opinion  of 
what  should  be  the  condition  of  an  asphalt  pavement  at  the  end  of  5 
years  after  it  has  been  in  use  by  the  public,  we  have  to  say,  that  our 
experiences  of  the  past  20  years  has  been  confined  chiefly  to  making 
pavements  with  the  Trinidad  Lake  asphalt,  and  we  find  that  such 
pavements,  having  an  average  amount  of  travel,  look  as  well  at  the  end 
of  five  years  as  they  do  at  the  end  of  two  years;  slight  abrasions  may 
be  detected,  but  they  ought  not  in  any  case  to  show  more  than  one 
quarter  of  one  inch  under  a  four  foot  straight  edge. 

It  ought  to  be  said,  however,  that  some  exceptional  streets  have  an 
extraordinary  amount  of  travel  and  traf!ic  and  for  such  the  above  state- 
ment cannot  fairly  apply.  We  have  one  avenue  in  Brooklyn,  Bedford 
avenue,  paved  with  asphalt,  that  carries  more  than  30  times  the  travel 
over  it  of  the  average  streets,  and  yet  even  on  this  avenue  the  pavement 
is  in  good  condition  at  the  end  of  five  years. 

Yours  respectfully, 

CRANFORD   &  CO. 

October  2,  1897. 
Nelson  P.  Lewis,  Tulanc  Hotel,  Nashville,  Tenn.: 

Dear  Sir:  In  regard  to  the  specifications  for  the  condition  of  an 
asphalt  pavement  at  the  end  of  the  guarantee  period.  I  have  not  had  time 
to  give  the  matter  sufficient  thought  to  be  willing  to  express  myself  offi- 
cially. However,  it  is  my  personal  opinion  that  a  suitable  specification 
should  call  for  not  less  than  75  per  cent,  of  the  original  thickness  of 
the  asphalt,  that  there  should  be  no  cracks  greater  than  %  of  an  inch 
and  not  more  than  one  crack  to  100  lineal  feet  of  street,  that  there 
should  be  no  depressions  greater  than  I/2  an  inch  under  a  four  foot 
straight  edge. 

Such  a  specification,  elaborately  to  some  extent,  I  think,  would  be 
fair  to  the  contractor  and  to  the  city.  We  have  never  given  this  ques- 
tion any  considerable  thought  as  we  have  had  little  or  no  difficulty 
in  getting  our  streets  accepted  at  the  end  of  the  guarantee  period. 
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We  have  always  taken  a  pride  in  keeping  up  our  pavements  and 
frequently  have,  done  more  work  upon  them  at  the  expiration  of  the 
guarantee  period  than  was  absolutely  necessary. 

In  these  days  of  low  prices,  however,  the  question  of  the  condition 
of  streets  at  the  end  of  the  guarantee  period  assumes  greater  importjance 
than  it  did  a  few  years  ago. 

I  have  no  doubt  that  your  committee  which  has  this  matter  under 
consideration  will  be  able  to  formulate  a  specification  which  will  cover 
the  case  as  fully  as  any  specification  can. 

Yours  truly, 

(Signed)  PHILIP  W.  HENRY. 

Upon  reading  of  table  showing  number  of  cities  and  the 
various  asphalts  used  by  them,  the  following  discussion  took 
place: 

Mb.  Thompson:  Peoria  is  located  in  a  district  subject  to 
sudden  and  extreme  changes  of  temperature,  and  we  have  found 
it  impossible  to  lay  an  asphalt  pavement  which  will  not  crack. 

During  the  past  season  I  have  attempted  on  one  street  to 
prevent  such  ruptures  by  separating  the  asphalt  surface  down  to 
the  concrete,  at  intervals  of  fifty  (50)  feet,  from  one  curb  to 
the  other.  The  asphalt  is  cut  with  a  trowel  while  it  is  being 
laid,  and  after  the  hand-roller  has  partially  compressed  the 
mixture.  The  small  crack  thus  made  is  then  filled  with  hydrau- 
lic cement,  well  swept  in,  after  which  the  surface  is  compacted  by 
a  steam  roller,  leaving  a  fine  line  of  separation  which  is  not 
noticeable  to  the  ordinary  observer. 

It  is  believed  that  when  contraction  takes  place  the  pavement 
will  not  rupture,  but  will  separate  at  these  division  points,  and 
that  the  small  places  will  be  sufficiently  frequent  to  take  up  the 
expansion  and  prevent  the  formation  of  rolls  and  ridges.  It 
is  simply  an  experiment  and  it  is  impossible  to  determine  the 
outcome  at  present.  The  Barber  Asphalt  Company  claims  to 
have  overcome  the  formation  of  cracks  by  using  the  Pittsburg 
flux  with  the  asphalt.  This  flux  is  not  affected  by  changes  in 
temperature,  and  about  11  pounds  is  used  with  100  pounds 
of  the  refined  asphalt,  thus  preventing  any  contraction  or  expan- 
sion in  the  mixture. 
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^Ir.  Stainsby,  Newark:  I  want  to  ask  a  few  questions  on 
that  paper.  Will  you  please  explain  what  you  mean  by  the 
number  of  cities  where  only  one  kind  of  asphalt  is  mentioned. 
Do  they  exclusively  use  that  brand? 

Mr.  Thompson:  Xo,  the  only  cities  using  exclusively  one 
asphalt  are  those  that  use  the  Trinidad  Lake.  These  other 
cities  allow  the  use  of  other  asphalts.  In  all  such  cases,  two  or 
three  kinds  are  used. 

Mr.  Stainsby:  Mr.  Chairman:  That  is  the  most  valuable 
paper  that  this  Board  has  had  in  two  years  with  reference  to 
street  paving,  and  I  rise  to  ask  whether,  in  the  compilation  of 
the  report,  that  couldn't  be  among  the  first  to  be  sent  out  to  each 
member  of  this  Society  separately  by  itself,  so  that  we  can 
have  the  points  that  are  dwelt  on  there  to  use  immediately, 
or  as  soon  as  it  can  be  printed?  I  would  like  to  know  from  the 
Chairman  whether. that  can  be  done  or  not. 

The  President:  I  suppose  the  convention  will  authorize 
the  Executive  Committee  to  have  the  Annual  Report  printed, 
who  will  take  official  notice  of  that. 

Mr.  Stainsby:  I  think  every  member  here  would  like  to 
have  a  copy.  I  want  to  compliment  the  committee  on  the 
excellent  work  they  have  done.  They  are  certainly  entitled  to 
that  from  this  body. 

Mr.  Adam:  I  think  it  would  be  wise  for  the  committee  to 
recommend  to  this  Society  that  the  members,  in  giving  prices 
for  asphalt  pavements  in  their  papers,  state  a  separate  price  for 
the  excavation,  a  separate  price  for  concrete,  and  a  separate 
price  for  asphalt,  such  as  was  done  in  one  of  the  papers.  I  think, 
if  we  could  get  that  uniformity,  it  would  give  us  a  better  oppor- 
tunity of  comparing  prices.  I  know  in  corresponding  with  engi- 
neers and  reading  statements  in  papers,  the  lump  price  is  gen- 
erally quoted  for  asphalt  pavements,  and  when  you  come  to 
ascertain  the  exact  condition  of  things,  you  cannot  rely  upon 
these  prices  in  making  comparison?. 
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Mr.  McMillen,  Rochester:  While  I  agree  with  what  has 
been  said  in  that  report,  I  would  like  to  ask  one  question, 
and  that  is  in  regard  to  the  prevention  of  buckling  in  pave- 
ment, by  the  rolling  up  of  the  concrete,  which  is  under  the 
asphalt  surface.  We  have  a  little  trouble  in  Rochester,  N.  Y., 
with  the  concrete  rolling  up,  and  we  are  making  some  experi- 
ments there.  I  think,  if  the  Chairman  would  explain  what  he 
has  done  in  his  city,  it  would  be  of  benefit  to  every  person 
present  here. 

Mr.  Thompson:  We  have  also  been  troubled  by  the  expan- 
sion of  the  concrete,  which  forms  ridges  in  the  pavement.  Some 
times  these  ridges  are  two  or  three  inches  high,  extending  from 
one  curb  to  the  other.  This  trouble  may  not  be  due  to  the 
kind  of  cement  used,  but  all  such  cases  have  occurred  where  a 
certain  brand  of  cement  was  used  in  the  concrete.  In  order 
to  overcome  it,  I  have  during  the  last  year  separated  the  con- 
crete by  a  space  one  inch  in  width  at  intervals  of  300  feet. 
This  space  is  formed  by  a  board  one  inch  in  thickness,  placed 
squarely  across  the  street  from  curb  to  curb,  against  which  the 
concrete  is  laid  on  both  sides.  After  the  concrete  has  com- 
pletely set,  the  board  is  removed  and  the  space  is  filled  with 
sand.  In  some  localities,  this  space  is  filled  with  tar,  as  noted  by 
Mr.  Benzenberg.  Mr.  Guthrie,  of  Buflfalo,  uses  the  same  joint 
and  either  leaves  it  open  or  fills  it  with  sand.  The  material  in 
this  space  compresses  sufficiently  to  take  up  the  expansion  of 
the  concrete.  Particular  care  should  be  exercised  to  make  the 
ends  of  the  concrete  at  these  joints  truly  vertical.  If  they  are 
left  slanting,  the  tendency  will  be  for  one  section  to  slide  over 
the  other  when  expansion  takes  place. 

Mr.  Sherrerd,  Newark,  N.  J. :  The  Chairman  of  the  com- 
mittee spoke  about  using  broken  stone  where  the  concrete 
was  buckling.  I  would  like  to  have  the  reason  for  its  use 
explained.  One  other  point  in  the  report  seems  to  me  might 
be  essential — when  repairs  are  made,  to  specify  that  a  steam 
roller  must  be  used  upon  the  streets  in  these  repairs.     I  know 
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that  in  some  repairs  I  have  had  trouble  in  getting  asphalt  com- 
panies to  use  their  steam  roller  on  the  smaller  repair  work; 
they  can  surely  do  better  work  with  the  steam  roller  than  with 
their  light  hand  roller. 

Mr.  Pearson,  Louisville,  Ky.:  I  want  to  make  a  little 
objection  to  part  of  the  report.  I  think  everything  which 
has  been  said  refers  to  Lake  asphalt  street  paving  alone,  and 
does  not  take  into  consideration  anything  about  Rock  asphalt 
paving.  It  is  an  absolute  fact  (if  the  gentlemen  will  inquire 
into  and  examine  it,  as  they  will  find),  that  all  asphalts  like  the 
Lake  asphalt,  etc.,  take  compression  at  once.  It  is  very  rare 
for  them  to  be  compressed  to  any  less  ..thickness  than  as  when 
first  laid.  It  is  exactly  the  reverse  with  Rock  asphalt.  The 
Rock  asphalt  does  not  get  its  full  compression  until  after  two 
or  three  years.  If  you  compare  the  thickness  of  Rock  asphalt 
with  Lake  or  other  asphalts,  according  to  the  recommendation 
of  the  committee  you  will  take  up  every  Rock  asphalt  pavement 
that  has  ever  been  laid,  because  they  compress  some  every  year 
under  traffic.  If  your  specifications  call  for  two  inches  when  laid, 
they  would  probably  compress  to  one  inch  and  a  half  in  two  years, 
and  be  just  as  good,  and  just  as  perfect  as  any  of  the  other  kind 
of  asphalt  streets,  even  though  less  in  thickness.  Another  thing. 
In  the  city  of  Louisville,  I  tried  to  have  the  gutters  of  one  of 
our  streets  laid  with  Lake  asphalt,  and  to  get  them  perfect.  It 
had  a  very  small  fall  (25-100  in  a  hundred  feet),  and  I  found  it 
a  matter  of  utter  impossibility  to  get  these  asphalt  gutters  perfect. 
In  consequence,  we  have  abandoned  the  use  of  asphalt  for  gut- 
ters entirely,  and  use  instead  an  18-inch  wide  stone,  which  we 
can  lay  to  perfect  grade  and  thereby  keep  our  gutters  drained. 
We  could  neither  roll  nor  tamp  our  asphalt  gutters  to  true 
grade  so  they  would  completely  drain. 

Mr.  Le>vis:  In  this  connection,  before  we  stop  I  want  to 
say  one  word  to  the  members  of  this  convention.  They,  per- 
haps, do  not  appreciate  the  difficulty  of  collecting  statistical 
information  such  as  the  Committee  on  Street  Paving  has  en- 
deavored to  get,  and  it  is  amazing  to  see  the  replies  which  have 
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been  received  to  our  questions  from  engineers — men  whom  we 
know  to  be  competent.  The  carelessness  with  which  these 
replies  are  made,  is  astonishing,  and  I  could  mention  several 
instances  in  which,  from  my  own  knowledge  of  the  locality,  I 
know  them  to  have  been  incorrect,  and  have  had  to  appeal 
again  to  these  gentlemen  to  correct  their  own  mistakes,  and, 
failing  in  this,  have  taken  the  liberty  of  correcting  them  myself. 
I  wish  to  make  an  appeal  to  the  members  of  this  convention, 
when  questions  are  sent  to  them,  either  to  throw  them  into  the 
scrap  basket,  and  not  answer  them  at  all,  or,  for  Heaven's  sake, 
to  answer  them  conscientiouslv  and  correctlv. 

Mr.  Thompson:  The  reason  broken  stone  is  recommended 
to  replace  the  concrete  removed  from  the  line  of  rupture,  caused 
by  buckling,  is,  because  if  concrete  be  replaced  failure  will 
occur  in  the  same  place  again,  as  this  will  be  the  weakest  point; 
the  broken  stone  allows  room  for  expansion. 

A  Member:     How  wide  is  this  section? 

Mr.  Thompson:     That  depends  upon  the  width  of  the  failure. 

Take  out  the  full  section  of  the  buckling  and  replace  it  with 
broken  stone. 

In  regard  to  the  roller,  the  committee  made  no  attempt  to 
enter  into  details  of  construction;  that  will  come  under  the 
regular  specifications.  With  reference  to  the  compression  of 
Rock  asphalt,  the  committee  plainly  stated  that  the  specifica- 
tions were  general,  and  would  have  to  be  modified  somewhat 
in  every  city,  and  possibly  on  different  streets  in  the  same  city. 
The  intention  was  to  give  requirements  that  would  operate  as 
a  general  guide.  If  we  have  done  this,  a  good  point  has  been 
accomplished  for  City  Engineers  in  general. 

Mr.  Lewis:  Tlie  gentleman  from  Louisville  raising  the 
point  about  Rock  asphalt,  the  committee  did  not  intend  to 
outline  any  plan  for  Rock  asphalt.  It  is  a  fact  that,  when  Rock 
asphalt  is  laid,  it  is  compressed  ver>'  slightly.  It  is  usually  done 
by  hand  tamping,  and  sometimes  a  light  roller  is  rolled  over 
it  to  give  a  more  smooth  surface;  they  do  depend  on  the  traffic 


AMERICAN  SOCIETY  OF  MUNICIPAL  IMPROVEMENTS.  153 

for  compression,  for  the  compression,  when  it  is  laid,  is  trifling  as 
compared  with  what  it  gets  within  thirty  to  sixty  days  with 
traffic.  The  point  Mr.  Pearson  made  is  worthy,  certainly,  of  con- 
sideration, and  Rock  asphalt  pavement  will  inevitably  show  a 
greater  decrease  in  thickness  than  will  the  artificial  pavement 
made  from  the  Trinidad  Lake  asphalt  or  any  other  1-ake  asphalt 

Mr.  Adam:  According  to  that  wouldn'fit  be  unwise  to  use 
Rock  asphalt  on  the  streets? 

Mr.  Thompson:  I  think  it  is;  I  think  the  Rock  asphalt 
can  only  show  to  advantage  under  heavy  traffic. 

Mr.  Bexzbxberg:  If  I  may  be  permitted,  I  have  been 
requested  to  ask,  if  any  one  has  had  experience  with  an  asphalt 
contractor  refusing  to  make  the  repairs  that  were  required,  and 
in  case  of  refusal,  what  was  the  action  of  the  engineer  or  the 
Board? 

Mr.  Rosewater:  I  can  answer  with  reference  to  that  sub- 
ject. In  1892  the  Barber  Asphalt  Company  had  a  contract  in 
the  city  of  Omaha  for  the  maintenance  of  the  streets  in  a 
continuous  good  condition  for  a  period  of  ten  years.  The  con- 
tract seems  to  have  been  drawn  up  by  themselves,  and  it  pro- 
vided— the  provisions  were  as  indefinite  as  they  could  be — and 
had  been  adopted  without  any  consideration;  however,  they 
declined  to  make  the  repairs  only  as  they  chose,  and  the  remedy 
that  we  applied  was  the  refusal  to  pay. for  anything  upon  the 
streets,  and  in  order  to  make  a  record,  they  claimed  that  in 
the  past  years  the  city  had  already  withheld  some  money  from 
them,  and  it  was  a  question  of  fact  of  what  parts  of  the  streets 
were  not  or  were  repaired,  and  in  order  to  protect  the  city  and 
compel  them  to  enter  into  the  court  and  leave  the  citv  in  a 
position  to  protect  itself  in  the  courts,  we  adopted  the  plan  of 
monthly  inspection.  An  ordinance  was  adopted,  making  it  a 
duty  of  the  engineer  to  report  monthly  upon  the  condition  of 
all  the  streets  embraced  in  the  contracts  we  drew  up.  We  made 
an  original  draw-ing  and  tracing  of  the  entire  area,  and  divided 
it  up  into  ten  square  foot  sections,  and  we  made  an  investiga- 
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tion  every  month  and  reported  every  depression  or  hole  that 
required  attention  upon  that  plat,  and  by  a  monthly  application 
of  these  monthly  repetitions  and  making  a  record  on  them,  the 
company  finally  came  to  it  and  resurfaced  a  large  number  of 
the  streets  until  the  record  was  eliminated.  In  other  words,  the 
records  showed  so  badly,  and  were  being  examined  by  parties 
visiting  the  city  with  a  view  to  seeing  how  these  repairs  were 
made,  and  seeing  the  plats  did  the  company  a  great  deal  of 
harm,  and  ultimately  they  sent  a  party  who  made  a  new  appoint- 
ment for  the  company  in  the  city  and  he  proceeded  to  resurface, 
and  within  six  months  we  had  the  entire  area  resurfaced  and  put 
in  proper  condition,  and  from  that  time  on,  and  by  continuing- 
for  another  year,  that  process  of  records,  we  had  no  further 
trouble  in  the  city.  Of  course,,  the  city  at  no  time  took  any 
position — that  is,  they  had  no  means  of  making  their  own  repairs. 
I  do  not  know  of  any  city  in  the  United  States  that  is  in  a 
position  to  make  its  own  repairs ;  what  the  city  could  do  now,  in 
Omaha,  they  have  four  plants  of  competing  companies — at 
least  two,  and  the  city  could  let  a  contract  and  order  the  work 
done  under  the  provisions  of  the  contract,  and  charge  it  up 
to  the  company,  but  within  the  last  few  years,  since  this  method 
of  recording  has  been  put  into  operation,  we  have  had  no 
trouble  in  the  maintenance  of  these  contracts. 

Mr.  Adam:  Do  I  understand  the  gentleman  from  Omaha 
to  say  that  this  is  the  method  now  pursued  at  the  present  time 
of  keeping  a  record  of  the  entire  area,  every  ten  feet,  on  each 
plat — ^that  is  a  herculean  job  for  a  city  like  Brooklyn,  or  Buffalo? 

Mr.  Rosewater:  It  is  a  much  more  simple  job  than  would 
be  ordinarily  supposed.  One  man,  in  four  or  five  days,  took  in 
twenty  odd  miles  of  the  city.  The  main  dependence  is  the 
large  plats.  We  have  suspended  a  portion  of  this  in  the  last 
year,  by  simply  taking  notes  of  points  that  ought  to  be  repaired 
and  sending  notes  to  the  company.  As  the  company  has  willingly 
gone  ahead  and  obeved  orders,  we  have  had  no  trouble  with 
them;  but  should  any  disposition  be  shown  not  to  keep  these 
streets  in  repair  as  required,  this  is,  I  think,  the  most  effective 
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remedy,  because  it  places  in  the  hands  of  the  city  a  record  that 
can  be  brought  before  the  courts  at  any  time,  and  no  matter 
what  the  administration  is,  makes  a  record  showing  a  certain 
number  of  holes,  and  a  certain  number  of  cracks,  and  at  the 
end  of  the  next  month  the  same  cracks  and  the  same  holes  are 
shown,  only  larger,  and  still  kept  on  growing  larger;  such 
evidence  as  that  in  any  court  would  protect  the  city  in  any  suit. 

Mr.  Adam:     You  have  abandoned  the  maps,  then? 

Mr.  Rosewateu:  We  have  for  the  present,  for  the  reason 
that  they  brought  about  the  result  that  the  contractors  keep  the 
streets  in  repair;  they  maintained  for  awhile  that  they  were  the 
sole  arbitrators,  and  refused  to  obey  the  orders  of  the  city 
officers,  and  in  this  way  we  brought  them  to  tow. 

Mr.  Adam:  How  many  cities  have  it  in  their  specifications, 
in  ordering  the  company  to  make  repairs,  when  the  engineer 
finds  it  necessary,  leave  it  at  the  liberty  of  the  company,  to 
make  the  repairs  when  they  see  fit,  leaving  it  entirelv  to  their 
judgment?  I  know  that  some  specifications  don't  have  that 
compulsion  of  having  the  company  malce  the  repairs  where 
necessary — then  it  is  left  to  the  mercy  of  the  company. 

Mr.  Brockman,  Milwaukee:  What  you  are  trying  to  get 
at  is,  that  the  company  should  make  the  repairs  in  five  or  ten 
days.  Omaha  went  around  the  bush  for  three  months,  getting 
them  to  do  it;  what  procedure  does  any  city  take  in  such  a 
point  as  that? 

Mr.  Pearson:  1  can  answer  for  our  city;  just  simply  hold 
up  all  payments. 

Mr.  Rosewater:  Then  you  have  got  to  wait  four  or  five 
or  six  months. 

The  President:  Before  proceeding,  I  will  say  that  the 
paper  of  Mr.  Holman  came  here  this  morning  on  *\t^aving  Brick 
Tests,"  38  pages  typewritten,  including  seven  or  eight  tables. 

On  motion  the  same  was  referred  to  the  Executive  Commit- 
tee, to  prepare  the  same  for  printing  in  the  proceedings. 
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STANDARD  TESTS  FOR  PAVING  BRICK. 

BY    M.    L.    HOLMAN,    COMMISSIONER    OF    WATER    WORKS,    ST.    LOUIS,    MO. 

In  June,  1895,  the  Street,  Sewer  and  Water  Commissioners  of  St, 
Louis  established  a  laboratory  for  the  purpose  of  testing  the  materials 
of  construction  used  on  public  work.  Before  that  time,  each  department 
was  equipped  with  apparatus  for  testing  cement,  but  tests  on  other 
material  were  conducted  elsewhere,  as  occasion  required.  A  laboratory 
under  the  Water  Department  had  been  maintained  during  the  exten- 
sion of  the  water  works  at  the  Chain  of  Rocks,  and  was  fully  equipped 
with  apparatus  for  testing  cement. 

The  new  laboratory  was  located  in  the  basement  of  the  Second 
District  City  Building,  No.  2322  Clark  avenue,  a  room  twenty-six  by 
thirty  feet,  that  was  originally  built  for  such  purpose.  The  Water  Com- 
missioner  was  invited,  to  act  as  director,  and  under  his  direction  the 
laboratory  was  arranged  for  testing  cement  on  an  extensive  scale. 

The  first  subject  demanding  attention  after  the  testing  of  cement 
had  been  provided,  was  that  of  paving  brick.  For  a  year  or  two  before 
that  time,  vitrified  brick  had  been  used  in  paving  several  alleys  in  the 
city  and  its  use  for  street  paving  was  soon  to  follow.  It  was,  therefore, 
thought  desirable  to  undertake  a  series  of  experiments  on  paving  brick, 
in  order  to  arrive  at  definite  methods  of  making  tests  for  obtaining  com- 
parative results. 

In  February,  1895,  at  the  annual  convention  of  the  National  Brick 
Manufacturers'  Association,  a  committee  was  appointed  for  the  purpose 
of  reporting  on  the.  proper  tests  to  be  applied  to  paying  brick  and  the 
best  methods  of  conducting  them.  The  first  meeting  of  this  committee 
was  held  in  Indianapolis,  August  ist,  1895.  At  this  time,  it  was  decided 
that  a  large  amount  of  experimental  work  would  be  necessary.  A 
provisional  standard  series  of  tests  and  methods  were,  therefore,  agreed 
upon  as  a  basis  of  conducting  the  experiments  and  the  work  was 
apportioned  among  the  various  members  of  the  committee. 

Within  the  past  ten  years  the  use  of  vitrified  brick  for  street  paving 
has  extended  from  small  towns,  under  very  light  traffic,  to  cities, 
where  it  is  found  chiefly  in  the  residence  districts,  where  traffic  is  light 
or  moderate.  This  has  been  rendered  possible  by  the  rapid  development 
in  its  manufacture  fro^n  the  hand  made,  soft  burnt  material  to  the 
vitrified  product  made  under  the  conditions  existing  at  the  present  time. 
This  growth  in  the  manufacture  and  use  of  paving  brick  in  cities  and 
towns  naturally  led  up  to  the  application  of  physical  tests  by  municipal 
engineers,  to  guide  them  in  the  selection  of  the  best  and  to  prevent  the 
use  of  poor  material  on  the  streets.  On  the  other  hand  the  manufacturer 
for  his  own  protection  and  benefit  executed  similar  tests  resulting  in 
the  steady  improvement  of  his  product. 
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A  review  of  the  literature  on  paving-brick  tests,  together  with  the 
information  obtained  from  a  circular  sent  to  the  City  Engineers  of  most 
of  the  leading  cities  in  the  United  States,  has  shown  that  in  most 
cases  no  tests  were  made  and  in  others  the  tests  applied  were  crude 
and  variable  in  different  places.  The  greatest  variation  was  found  in 
the  rattler  test.  The  material  of  construction  and  the  form  of  the  barrel 
used  varied  greatly.  The  dimensions  of  the  barrel  ranged  from  twelve 
to  forty-eight  inches  in  diameter  and  from  eighteen  to  sixty  inches  in 
length;  the  speed  from  one  hundred  to  ten  rev.  per  minute,  and  the  time 
of  tumbling  from  twenty  minutes  to  six  hours.  The  composition  of  the' 
charge  differed  in  almost  every  case.  When  iron  was  used  as  the 
abrading  material,  the  size  varied  from  that  of  shot  to  large  pieces  of 
scrap  iron  weighing  seven  pounds  o-  more.  Cast  iron  blocks,  granite, 
and  various  kinds  of  rock,  all  made  approximately  the  same  weight  and 
form  of  the  standard  brick,  as  well  as  brick  of  different  manufacture, 
were  all  used  varying  greatly  in  amounts.  Billets  and  blocks  of  wood 
were  sometimes  used  as  a  cushioning  material.  The  number  of  bricks 
to  be  tested  varied  from  three  to  forty,  the  larger  number  being  com- 
posed of  bricks  of  different  manufacture,  anid  sometimes  small  cubical 
specimens  were  cut  from  whole  bricks  for  test.  The  percentage  of  loss 
was  calculated  after  a  period  of  continuous  tumbling  or  after  successive 
intervals.    The  loss  during  the  first  period  was  sometimes  neglected. 

The  absorption  test  was  found  to  be  more  generally  used  than  any 
other,  but  the  time  and  manner  of  drying  and  soaking,  and  the  size  and 
condition  of  specimen  varied  in  every  possible  way.  The  cross-breaking, 
crushing  and  specific  gravity  tests  were  not  employed  to  any  great  extent. 

Under  the  conditions  existing  it  was  impossible  to  prepare  general 
specifications  for  the  use  of  paving  brick  that  would  give  satisfaction  to 
all  concerned.  The  best  that  could  be  done,  was  to  arbitrarily  choose 
some  special  tests,  governed  by  local  conditions.  Specifications  in  differ- 
ent places  were  found  to  be  meager  in  their  requirements,  and  as  variable 
as  the  method  of  making  the  tests  themselves.  The  result  has  been  an 
endless  controversy  between  manufacturers,  contractors  and  city 
authorities. 

When  the  St.  Louis  laboratory  was  started,  it  was  the  intention  to 
make  a  thorough  investigation  of  each  individual  test  that  had  been 
commonly  applied  to  paving  brick,  and,  finally,  to  select  only  those  that 
were  found  necessary  for  determining  the  essential  qualities  of  the 
material  for  a  pavement.  On  account  of  the  small  floor  space  of  the 
testing  station,  however,  it  was  found  impossible  to  install  the  necessary 
machinery  for  all  the  tests.  What  follows  will,  therefore,  be  a  recital  of 
the  experiments  that  have  been  made  up  to  the  present  time. 
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THE  RATTLER  TEST. 

This  test  has  always  been  considered,  by  engineers,  to  be  the  most 
important.  It  is  the  only  test,  thus  far  devised,  for  approximating,  in 
a  short  space  of  time,  the  probable  damage  to  the  material  in  the  pave- 
ment under  traffic.  The  bricks  in  the  street  must  resist  the  continuous 
rolling  and  jolting  of  the  wheels  of  vehicles  of  all  kinds,  and  also  the 
hammering  and  scraping  of  the  horse's  shoes.  The  rattler  test  is  the 
result  of  the  impact  and  abrasion  effects  conducted  continuously  and 
simultaneously  for  a  chosen  time,  by  the  tumbling  and  sliding  of  the 
brick  upon  one  another,  the  abrading  material  when  used,  and  upon  the 
inside  of  the  barrel.  In  order  that  the  test  should  be  valuable,  however, 
il  is  evident  that  the  results  obtained  should  be  uniform  and  comparable. 

The  rattler  selected  for  the  laboratory  ^was  similar  to  the  ordinary 
foundry  tumbling  barrel,  made  of  cast  iron  and  supported  on  trunnions. 
It  was  placed  in  a  corner  partitioned  off  for  the  purpose  and  inclosed 
in  a  wooden  box  to  deaden  the  sound  and  hold  the  brick  dust.  It  was 
composed  of  fifteen  staves  forming  a  regular  polygon  in  section,  with 
dimensions  approximately  twenty-four  inches  in  diameter  and  forty-two 
inches  long.  Within  the  chamber  a  cast  iron  partition  was  bolted  to 
three  staves,  equally  spaced  around  the  barrel,  and  having  long  slots  so 
that  the  length  could  be  regulated.  This  particular  size  of  barrel  was 
chosen  because  rattlers  in  general  use  for  testing  paving  brick  had 
similar  dimensions,  and  it  was  thought  to  be  the  smallest  barrel  suitable 
for  the  purpose.  The  barrel  was  operated  by  a  two  horse  power  con- 
stant speed  electric  motor. 

The  first  work  undertaken  was  the  calibration  of  the  barrel,  or,  in 
other  words,  to  find  the  effect  on  a  given  material  of  varying  the  quantity 
of  charge,  length  of  barrel,  speed  of  revolution  ancj  time  of  tumbling^. 
The  brick  used  for  these  tests  were  made  of  pure  shale,  worked  by  the 
stiff  mud  process  and  burnt  in  down  draft  kilns.  One  thousand  well- 
burnt  samples  were  selected  from  one  kiln,  with  the  view  of  obtaining 
the  most  uniform  specimens  possible.  They  were  end  cut  repressed 
brick  and  had  rounded  edges.  The  dimensions  were  8j4  by  4  by  2^ 
inches,  the  volume  of  one  brick  being  82]^  cubic  inches,  and  the  weight 
slightly  less  than  seven  pounds. 

Quantity  of  Charge. — For  the  first  series  of  experiments  the  quantity 
of  charge  was  varied.  The  partition  was  set  so  that  a  length  of  thirty 
inches  was  obtained.  Charges  of  five,  ten,  fifteen,  twenty  and  twenty-five 
per  cent,  of  the  total  volume  of  the  barrel,  computed  from  the  solid  con- 
tents of  the  bricks,  requiring  16,  24,  32,  and  40  bricks,  were  tumbled  for 
forty  and  eighty  minutes,   and  the  percentage  of  loss  calculated.     The 
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results  are  shown  on  figure  one,  from  which  it  will  be  seen  that  the* 
neatest  loss  was  obtained  when  fifteen  per  cent,  of  the  volume  was  filled. 
Length  of  Barrel. — ^The  partition  in  the  barrel  was  next  adjusted, 
so  that  the  length  was  successively  twelve,  twenty-one,  thirty  and  thirty- 
nine  inches,  fifteen  per  cent,  of  the  volume  being  used  in  each  case, 
requiring  ten,  seventeen,  twenty-four  and  thirty-one  bricks  respectively, 
and  the  percentage  of  loss  calculated  as  before  after  forty  and  eighty 
minutes*  tumbling.  The  results  are  shown  on  figure  two,  which  shows 
that  the  loss  is  independent  of  the  length  of  the  barrel.  As  the  length 
is  reduced,  however,  the  efficiency  of  the  test  is  impaired  on  account 
of  the  tendency  of  the  bricks  to  wedge  together  instead  of  tumbhng 
freely. 

Speed  of  Barrel. — The  speed  was  next  made,  twenty,  twenty-five, 
thirty,  thirty-five  and  forty  revolutions  per  minute,  with  a  constant 
length  of  thirty  inches  and  charges  of  fifteen  per  cent.  For  each  test 
the  percentage  of  loss  was  found  after  ten,  twenty,  thirty,  forty,  sixty 
and  eighty  minutes'  tumbling.  The  curves  on  figure  three  show  the 
relation  obtained  for  the  time  of  tumbling  marked  upon  them.  Neglect- 
ing the  small  irregularities,  it  will  be  seen  that  the  losses  increase  with 
the  speed,  and  the  loss  per  revolution  also  increases  slightly  with  the 
speed:  also,  that  the  speed  that  would  produce  the  greatest  loss  has 
not  been  reached. 

Time  of  Tumbling. — In  figure  four,  the  same  tests  as  given  in  figure 
three,  are  plotted  with  the  percentage  of  loss  and  time  of  tumbling  as 
coordinates,  and  the  speed  marked  on  each  curve.    These  may  be  called 

■ 

"characteristic  curves"  for  the  material  at  different  speeds.  They  show 
that  the  loss  decreases  with  each  equal  successive  interval  of  time 
during  the  continuance  of  the  test.  The  period  of  greatest  proportion- 
ate loss  appears  to  be  about  the  first  twenty  minutes,  which  is  evidently 
due  to  the  chipping  of  the  edges,  after  which  the  wear  becomes  more 
and  more  uniform. 

In  conducting  the  experiments,  the  brick  for  each  charge  were 
weig^hed  on  a  scale  reading  from  one-fourth  to  two  hundred  and  fifty 
pounds.  The  time  of  tumbling  was  observed  to  the  second  and  the 
speed  maintained  constant.  The  bricks  were  found  to  be  extremely  uni- 
form in  weight  and  structure,  and  after  the  rattling  of  any  charge  the 
appearance  and  weights  of  individual  specimens  were  conspicuously 
similar. 

Standard  Test. — The  experiments  given  above  were  thought  to  be 
all  that  were  necessary  in  order  to  establish  a  standard  rattler  test  for 
the  laboratory.  The  test  adopted  and  the  reasons  therefore  were  as 
follows: 
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Figure  one  shows  that  the  maximum  percentage  of  loss  was  obtained 
when  the  barrel  was  filled  to  6fteen  per  cent.,  and  this  guamti^  of 
material  was  therefore  chosen  for  the  uniform  charge. 


1  Flllrd  wUb  Unl 


Figure  two  shows  that  when  this  charge  is  used  the  loss  is  inde- 
pendent of  the  length.  The  movaBle  partition  was,  therefore,  rigidly 
bolted  in  the  middle  of  the  barrel,  making  two  equal  chambers  each 
twenty-one  inches  in  length,  so  that  two  tests  could  be  ma3e  simul- 
taneously. 
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Figure  three  shows  that  i'.  is  necessary  to  select  a  definite  speed, 
and  thirty  revolutions  per  minute  was  chosen,  since  this  was  about  the 
average  speed  o[  rattlers  in  general  nse. 
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Figure  four  shows  that  the  edges  of  the  brick  suffer  tfie  greatest 
loss  during  the  first  twenty  minutes,  after  which  the  wearing  action 
predominates.  As  it  was  thought  desirable  to  make  the  duration  of  test 
as  short  as  possible,  forty  minutes  was  adopted. 
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Characteristic  Curves. — The  conditions  governing  the  standard  test 
being  settled,  samples  of  brick  were  sent  by  different  manufacturers 
on  request,  and  characteristic  curves,  previously  mentioned,  were  then 
obtained.  These  curves  show  very  closely  the  rate  of  loss  during  the 
entire  rattling  process,  and  are  thought  to  be  an  excellent  indication 
of  the  quality  of  the  material  and  its  probable  wear  in  the  pavement. 

Figure  five  shows  a  few  of  the  representative  curves.  That  marked 
one  represents  a  well  burned  homogeneous  product;  number  two  a  hard 
burned  brick  with  exceedingly  tough  edges;  number  three,  a  well  burned 
brick  with  brittle  edges,  and  number  four,  a  soft  burned  homogeneous 
material. 

Under-Burned,  Well-Burned  and  Over-Burned  Samples. — A  circular 
was  next  sent  to  several  manufacturers  requesting  them  to  select  samples 
of  their  under-burned,  well-burned  and  over-burned  brick  for  test. 
Many  requests  were  granted,  but  in  many  cases  it  was  difficult  to  dis- 
tinguish the  three  varieties,  all  being  number  one  pavers,  but  differing 
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slis^htly  in  color.  In  only  a  few  cases,  also,  were  enough  of  each  grade 
received  for  the  rattler  test.  Figure  six  illustrates  such  a  series  of 
tests,  the  dotted  line  representing  the  average  of  the  other  curves. 

Size  of  Brick. — In  making  the  various  tests,  it  was  noticeable  that 
bricks  of  large  size  suffered  less  than  small  ones,  when  tested  in  the 
same  manner.  Uniform  samples  of  brick  of  the  same  manufacture  made 
in  three  sizes,  8''x3H''x354'',  S'^xsH^^s",  and  8''x3^''x2j4'',  were  tested 
with  the  resuh  shown  in  figure  seven.  Other  tests  made  on  two 
sizes,  9''x4*x3",  and  8^7i4!'x2}4",  from  several  makers  were  found  to  give 
lower  losses  with  the  larger  than  with  the  smaller  samples.  On  the 
contrary,  however,  the  results  of  tests  on  whole  bricks  and  halves  of 
the  same  manufacture,  showed,  without  exception,  that  whole  bricks 
lost  a  larger  percentage  than  half  bricks.  An  example  of  this  is  shewn 
in  figure  eight. 

Mixed  Charges. — No  attempt  was  made  to  establish  a  standard  test 
by  liie  use  of  iron,  stone,  brick  or  any  other  substance  as  a  filler  or 
abrasion  material.  It  was  considered  useless  to  introduce  additional 
variables  into  the  problem.  Records  of  previous  experiments  proved  that 
this  method  of  making  the  test  could  not  be  relied  upon. 

There  are  three  reasoi^Iyi^^Ily  given  for  making  the  test  in  this  way: 

1.  Fewer  sample  brick. would. he,  required. 

2.  The  use  of  iron  nwfe  Tiein^  conforms  to  the  conditions  of  wear 
in  the  pavement. 

3.  For  the  purpose  of  coihparing  brick  with  other  paving  materials. 

The  objections  to  each  aTcf  

1.  Although  fewer  samples  would  be  necessary  for  the  test,  yet  the 
result  obtained  would  be  a  fairer  average  if  a  large  number  were  used. 

2.  If  the  iron  for  the  test  is  in  the  form  of  shot  or  small  pieces, 
the  bricks,  after  the  tumbling  process,  are  either  polished  or  slightly 
worn.  If  in  larger  pieces  or  blocks  of  six  pounds  or  more,  the  samples 
after  the  test  are  broken  up  completely.  Let  it  be  supposed  that  the 
proper  combination  of  different  sizes,  and  the  amount  of  each  to  produce 
a  good  wearing  effect  upon  the  brick,  has  been  obtained  by  experiment. 
Then  the  difBculty  of  maintaining  such  conditions  during  continuous 
use  is  apparent.  The  pieces  become  highly  polished,  their  rough  edges 
arc  worn  off,  and  new  material  must  be  added  from  time  to  time  to 
provide  for  the  loss.  A  standard  test  under,  such  variable  conditions  was 
not  thought  possible. 

The  method  first  adopted  by  the  Street  Department,  was  to  use  five 
bricks  and  ten  cast  iron  blocks  weighing  six  pounds  each  for  the 
charge.  To  show  that  this  test  was  unreliable,  fifteen  uniform  samples 
were  divided  into  three  lots  of  five  each  and  tested  in  the  above  manner. 
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Figure  nine  shows  the  results,  the  numbers  on  the  curves  giving  the 
order  in  which  the  tests  were  made.  It  will  be  seen  that  these  curves  arc 
very  irregular,  and  this  method  was  therefore  abandoned. 
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Tlmo  of  Tambllng  In  Minutes. 

Fig.  9. 

Experiments  with  cast  iron  blocks  in  rattler. 

Diameter  of  barrel*  24  inches. 

Leng-th  of  barrel,  21  inches. 

Revolutions  per  minute,  30. 

Charg-e  for  each  test,  5  unit  brick  and  10  cast  iron  blocks. 


3.  The  method  employed  in  the  laboratory  for  the  comparison  of 
brick  with  other  paving  material  was  to  test  each  separately  in  the 
regular  manner.  Figure  ten  shows  curves  obtained  on  five  different 
varieties  of  granite  used  for  paving  in  St.  Louis.  The  specimens  were 
approximately  the  size  and  form  of  the  standard  brick.  The  curves 
marked  one,  three  and  five,  are  smooth,  and  represent  the  soft  varieties 
with  large  granular  structure,  while  two  and  four  are  not  so  regular, 
and  represent  the  dense  fine-grained  varieties. 

When  brick  and  granite  are  tumbled  together,  the  result  is  not  the 
relative  comparison  of  their  wearing  qualities  in  a  pavement,  because  the 
effect  of  the  grailite  on  the  brick  is  much  more  severe  than  that  of  the 
brick  on  the  granite.  Moreover,  the  conditions  of  the  charge  can  rarely 
be  duplicated  and  variable  results  follow. 


THE  ABSORPTION  TEST. 

To  make  the  test,  the  water  contained  in  the  samples  is  first  evap- 
orated, after  which  they  are  immersed  in  clear  water  for  a  given  time. 
The  increase  in  weight  divided  by  the  dry  weight  gives  the  percentage  of 
water  absorbed  for  that  time. 
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The  bricks  for  the  absorption  tests  were  dried  in  a  gas  oven  designed 
for  the  purpose.  It  is  made  of  galvanized  iron,  lined  throughout  with 
asbestos.  The  temperature  could  be  well  regulated  and  was  maintained 
between  220®  and  240**  F. 

Drying. — ^The  first  point  to  be  determined,  was  the  time  required  to 
thoroughly  dry  the  samples.  For  this  purpose  two  bricks  from  each  of 
eleven  different  manufacturers  were  placed  in  the  oven  and  weighed  at 
\'arious  intervals  of  time.  Figure  eleven  shows  the  manner  in  which  the 
moisture  is  evaporated,  each  curve  being  the  average  of  two  bricks,  and 
the  broken  line  represents  the  general  average. 

When  bricks  for  test  have  been  brought  from  the  street  where  they 
have  been  exposed  to  the  weather,  they  are  liable  to  contain  more  water 
than  in  the  case  where  they  are  sent  from  the  kiln.  To  investigate  this 
matter  the  same  samples  used  in  the  previous  test,  when  thoroughly  dry, 
were  immersed  in  water  twenty-four  hours  and  the  evaporation  process 
repeated.  The  corresponding  letters  on  the  curves  of  figure  twelve  rep- 
resent the  same  samples  as  shown  on  figure  eleven,  each  curve  being  the 
average  of  two  bricks  as  before  and  the  broken  line  the  average  of  all. 
These  two  cases,  it  is  thought,  cover  all  the  conditions  of  the  state  of 
moisture  of  bricks  likely  to  be  received  at  the  laboratory  for  test. 

The  results  of  these  tests  show  that  it  requires  four  days  to  dry 
vitrified  brick  at  a  temperature  ranging  from  220°  to  240**,  under  usual 
conditions  of  moisture,  and  that  in  forty-eight  hours  they  are  practically 
dry.  Thus  94.1  per  cent,  of  the  total  amount  contained  in  the  bricks 
sent  by  the  manufacturers  and  95.7  per  cent,  of  the  amount  absorbed  by 
these  samples  in  twenty-four  hours  was  evaporated  in  forty-eight  hours. 

Soaking. — ^The  next  step  was  to  ascertain  the  proper  length  of  time 
for  soaking  vitrified  brick,  and  the  condition  of  the  samples  to  be  used 
in  order  to  obtain  comparative  results.  For  this  purpose  three  uniform 
samples  from  eleven  different  manufacturers  were  selected  and  dried 
for  forty-eight  hours.  Two  bricks  of  each  kind  were  immersed  whole. 
Both  ends  of  the  third  brick  of  each  were  removed,  leaving*  half  bricks 
with  two  interior  surfaces  exposed  to  absorb  water.  A  small  piece  was 
also  taken  from  the  interior  of  the  third  brick  of  each  kind,  weighing 
about  25  grams,  for  test.  Figure  thirteen  shows  the  results  of  the  whole 
bricks,  each  curve  being  the  average  of  two  samples.  These  same  curves 
are  given  again  on  figure  fourteen  to  show  more  clearly  the  rate  of 
absorption  for  the  first  three  days.  The  curves  of  figure  fifteen  repre- 
sent the  half  bricks,  and  those  of  figure  sixteen  the  small  pieces,  Each 
kind  of  brick  is  given  a  number,  which  is  marked  on  the  correspondmg 
curves  in  the  figures. 

Figures  thirteen  and  fifteen  show  that  whole  and  half  bricks  con- 
tinue to  absorb  for  twenty-four  weeks,  at  which  time  the  experiments 
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were  discontinued.  Also,  that  in  eight  weeks  the  whole  amount  was 
practically  taken  up.  The  percentage  of  absorption  of  the  half  bricks 
ordinarily  exceeds  that  of  whole  ones  of  the  same  manufacture.  Thus, 
after  twenty-four  weeks  of  immersion,  the  percentage  is  greater  for  half 
bricks  than  for  whole  ones  except  in  numbers  three,  six  and  ten.  The 
average  increase  of  half  over  whole  bricks  at  that  time  is  16.5  per  cent. 

Figure  sixteen  shows  that  the  absorption  process  is  still  going  on 
after  eight  weeks'  immersion  also,  that  the  percentage  of  absorption  in 
eight  weeks  exceeds  that  of  half  bricks  of  the  same  manufacture,  except 
in  the  case  of  number  eight,  and  that  of  corresponding  whole  ones  with- 
out any  exception.  The  average  increase  of  small  pieces  over  half  bricks 
in  eight  weeks  is  47.3  per  cent,  and  over  whole  ones  in  same  time 
66.1  per  cent. 

Figure  seventeen  shows  the  average  absorption  curves  of  whole 
bricks,  half  bricks  and  small  pieces. 

In  the  preceding  experiments  the  surplus  water  was  removed  from 
the  surface  of  the  samples  with  a  dry  cloth.  The  whole  and  half  bricks 
were  weighed  on  a  balance  to  the  nearest  gram,  and  the  small  pieces 
were  weighed  on  a  chemical  balance. 

Standard  Absorption  Test. — A  review  of  these  experiments  shows, 
that  it  is  not  practical  to  completely  soak  the  brick  for  the  absorption 
test,  and  that  the  percentage  taken  up  depends  on  the  size  and  con- 
dition of  the  sample.  Since  it  is  desirable  to  make  the  test  in  the  shortest 
possible  time,  it  was  decided  to  dry  five  samples  for  forty-eight  hours, 
and  immerse  for  forty-efght  hours  for  the  standard  test.  The  exterior 
surfaces  of  different  kinds  of  brick  more  or  less  impede  the  penetration 
of  water,  on  account  of  variations  in  manukcjure  and  treatment  by  salt 
glazing.  For  the  comparative  tests  whole  bricks  after  rattling  were 
used  for  samples. 

Drying  in  Air. — ^The  whole  and  half  bricks  that  had  been  soaked  for 
twenty- four  weeks  were  removed  from  the  water,  wiped  with  a  cloth,  and 
allowed  to  dry  in  the  laboratory  at  an  average  temperature  of  about 
70**  F.  They  were  weighed  after  one,  two,  five,  thirteen,  twenty -six, 
fifty,  seventy-three  and  ninety  days'  drying,  and  the  percentage  of 
evaporation  was  found  by  dividing  the  loss  in  weight  at  the  various 
intervals  of  time,  by  the  total  weight  of  water  absorbed  in  twenty-four 
weeks.  Each  curve  on  figure  eighteen  is  the  average  of  two  bricks,  and 
the  broken  line  shows  tBe  general  average.  The  curves  on  figure  nine- 
teen represent  half  bricks,  and  the  dotted  line  the  average  of  all.  The 
corresponding  numbers  en  each  figure  represent  whole  and  half  bricks 
of  the  same  manufacture,  and  the  percentage  of  water  absorbed  in  twenty- 
four  weeks  are  also  marked  on  the  curves. 
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An  examination  of  figures  seventeen  and  eighteen  shows: 

1.  Half  bricks  dry  in  the  air  more  rapidly  than  whole  ones  of  the 
same  manufacture. 

2.  Both  whole  and  half  bricks  that  absorb  quickly,  or  that  have  a 
high  percentage  of  absorption,  also  dry  rapidly. 

3.  Both  whole  and  half  bricks  that  absorb  slowly,  or  that  have  a 
low  percentage  of  absorption,  also  dry  slowly. 

A  review  of  the  drying  and  absorption  experiments  shows  that  each 
is  a  very  slow  process.  It  is  doubtful  whether  the  pores  in  the  brick 
ever  become  completely  filled  with  water.  It  is  probable  that  they 
reach  a  normal  state  of  moisture,  and  remain  practically  in  that  condition 
afterwards. 

Characteristic  Absorption  Curves. — ^The  method  of  making  the  ab- 
sorption test  having  been  adopted,  a  number  of  absorption  curves  were 
obtained  on  five  samples  of  rattled  bricks  of  different  manufacture, 
which  are  shown  on  figure  twenty,  up  to  a  period  of  one  week's  soaking. 
These  may  be  called  characteristic  absorption  curves,  since  the  amount 
and  rate  of  absorption  is  an  indication  of  the  structure  of  the  material. 
Number  three  represents  a  fire-clay  brick,  numbers  seven,  eight,  nine 
and  ten,  a  mixture  of  fire-clay  and  shale;  numbers  two,  four  and  six, 
pure  shale,  and  number  five,  a  mixture  of  shale  and  surface  clay. 

THE  CROSS  BREAKING  TEST. 

The  cross  breaking  test  is  an  important  one  for  the  examination  of 
the  structure  of  paving  brick,  and  for  finding  its  resistance  to  breaking 
under  heavy  loads,  when  laid  in  the  pavement  on  an  uneven  and 
unyielding  foundation. 

Testing  Machine. — A  new  testing  machine  was  designed  For  the 
special  purpose  of  conducting  this  test,  and  was  built  in  the  shops  of 
the  Water  Department.  The  oil  is  supplied  by  a  small  triplex  pump 
and  the  pressure  in  the  cylinder  is  controlled  by  a  system  of  four  conical 
valves.  In  order  to  reduce  the  friction  to  the  smallest  possible  amount, 
the  plunger  was  made  to  fit  loosely  in  the  cylinder  and  the  piston  rod  in 
the  self-adjusting  metal  stuffing  box.  Oil  bearings  are  thus  maintained 
and  packing  eliminated.  To  the  cylinder  are  connected  a  large  pressure 
gauge  and  a  recording  gauge,  each  reading  from  o  to  100  pounds. 

The  brick  for  test  is  supported  on  two  steel  knife  edges,  rounded 
both  longitudinally  and  transversely,  and  so  bolted  that  a  span  of  six 
inches  is  secured.  The  middle  knife  edge  is  connected  to  the  movable 
cross-head  of  the  machhie  by  means  of  two  steel  links. 
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The  chief  features  of  the  testing  machine  briefly  are: 

1.  The  friction  is  reduced  to  a  very  small  amount  by  causing  the 
oil  to  leak  around  the  plunger  and  rod,  thus  maintaining  oil  bearings 
and  eliminating  packing. 

2.  It  is  simple  in  constructing,  having  very  few  moving  parts. 

3.  The  load  on  the  specimen  is  under  perfect  control  at  all  times, 
and  can  be  applied  uniformly,  released  almost  instantly,  or  held  con> 
stant  for  any  length  of  time. 

4.  The  results  obtained  are  accurate  to  within  one  per  cent. 

5.  Specimens  can  be  broken  for  commercial  purposes  rapidly,  with- 
out physical  labor  and  by  one  operator. 

6.  The  load  on  the  specimen  is  indicated  by  a  pressure  gauge,  and 
a  record  of  the  tests  made  is  also  kept  of  an  autographic  recording  gauge. 

Calculation. — The   ordinary   cross   breaking   formula    was   used   for 

computing  the  modulus  of  rupture,  as  follows: 

, 3  w  1      .       ... 

1 —      ■jjTd' ^  ^^  which 

f=modulus  of  rupture. 
w=breaking  load  in  pounds. 
i=span=six  inches. 
b=breadth  of  brick  in  inches. 
d=depth  of  brick  in  inches. 

To  facilitate  the  calculation,  a  slide  rule  has  been  prepared.  On  the 
limb  are  two  scales,  the  upper  representing  the  width  of  brick  in  inches, 
and  the  lower  the  modulus  of  rupture.  On  one  side  of  the  slide,  the 
upper  scale  represents  the  depth  of  the  brick  in  inches  and  the  lower, 
the  gauge  pressure  corresponding  to  the  total  load  taken  from  the 
calibration  line.  On  the  opposite  side  of  the  slide,  the  upper  scale  repre- 
sents the  depth  as  on  the  first  side,  and  the  lower  the  total  load  in 
pounds  avoirdupois  instead  of  gauge  pressure. 

In  using  the  rule,  the  width  and  depth  of  the  brick  having  been 
measured,  the  depth  on  the  slide  is  set  opposite  the  width  on  the  limb. 
Then,  opposite  the  breaking  load  on  the  slide,  the  modulus  of  rupture  is 
read  off  on  the  limb.  The  modulus  can  thus  readily  be  found  to  the 
nearest  ten  pounds  in  the  case  of  the  brick  tested  edgewise  or  flatwise, 
broken  cither  on  the  hydraulic  or  on  some  universal  testing  machine. 

Standard  Test.— In  order  to  avoid  the  necessity  of  grinding  the 
surfaces  to  parallel  planes,  and  also  to  reduce  the  twisting  stresses 
due  to  the  irregularities  of  those  surfaces  to  a  m-nimum,  the  lower  knife 
edges  were  slightly  rounded  longitudinally.  This  results  in  a  concentra- 
tion of  stress  upon  two  small  areas  of  the  brick  in  contact  with  the 
lower  knife  edges.     In  the  early  experiments  these  knife  edges  were 
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sharp,  and  the  specimen  broke  frequently  in  a  well-defined  curved  sur- 
face, beginning  at  one  of  the  lower  knife  edges,  fending  convex  upwards 
and  terminating  at  or  near  the  upper  knife  edge. 

The  lower  knife  edges  were  then  rounded  transversely  to  a  larger 
radius  and  this  difficulty  was  practically  overcome.  Further  experiments 
with  bricks  of  inferior  quality,  however,  showed  that  occasionally  a 
specimen  Broke  in  the  above  manner,  and  to  counteract  this,  two  remedies 
were  applied  with  success,  the  first  being  to  place  small  steel  plates 
between  the  lower  supports  and  the  brick,  and  the  second,  to  break  the 
specimen  flatwise,  thus  spreading  and  reducing  the  concentrated  forces. 

The  result  of  a  large  number  of  experiments  leads  10  the  adoption  of 
the  following  method  of  making  the  cross  breaking  test: 

Support  the  Brick  On  edge  on  hardened  steel  knife,  edges  well 
rounded  transversely  and  slightly  rounded  longitudinally,  bolted  to 
secure  a  span  six  inches,  and  apply  the  load  on  the  middle  of  top  face 
through  a  third  knife,  edge  rounded  transversely  hut  straight  longi- 
tudinally. Samples  for  test  should  be  free  from  visible  irregularities 
and  not  less  than  ten  should  be  broken. 

TABLES. 

In  the  following  tables  are  given  the  results  of  cross  breaking  tests 
on  paving  brick  of  different  manufacture.  The  figures  .  represent  the 
moduli  of  rupture  in  pounds  per  square  inch. 

Table  i.  Ten  bricks  were  broken  with'  load  applied  at  rate  of  2,500 
pounds  per  second,  after  which  ten  of  the  same  kind  were  broken  at  the 
rate  of  250  pounds  per  second.    The  results  are  practically  the  same. 

Table  2.  Ten  bricks  were  broken  edgewise  and  flatwise  on  the 
hydraulic  machine,  and  ten  of  the  same  kind  were  broken  edgewise  and 
t'atwise  on  a  Riehle  twenty  thousand  pounds  testing  machine,  at  Wash- 
ington University,  with  practically  the  same  results. 

Table  3.  These  results  show  the  weakening  effect  of  a  flaw  in  the 
specimen.  An  examination  of  the  fractured  surface  shows  that  numbers 
eight,  nine  and  ten,  under  column  one,  and  numbers  two  and  seven,  under 
column  two,  were  more  01  less  air  checked,  causing  a  great  reduction  in 
their  strength.  Cross  breaking  discloses  such  defects  better  than  any 
other  test  applied  to  paving  brick. 

Table  4.  Tests  on  a  number  of  well-burned  samples  of  different 
manufacture  were  made.  The  range  of  variation  is  found  by  dividing 
the  difference  between  the  highest  and  lowest  tests  by  the  average  in 
each  case.  These  figures  show  that  there  is  a  large  difference  in  the 
structural  strength  of  apparently  uniform  samples.  Brittle  material  was 
found  to  be  in  all  cases  extremely  variable. 
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Table  5.  Samples  of  different  manufacture  were  broken  flatwise 
and  edgewise.  Theoretically,  for  uniform  brick  of  any  one  make,  the 
results  should  be  equal,  but  the  process  of  manufacture  and  repressing^ 
tend  to  vary  them.  The  higher  averages  of  the  same  kind  of  brick 
when  broken  flatwise  than  when  broken  edgewise  may  be  accounted  for 
by  the  repressing  process.  From  the  tests  given  in  the  table  and  others 
not  recorded,  it  is  believed  that  a  comparison  of  tests  edgewise  and 
flatwise  on  carefully  chosen  samples  is  an  excellent  means  of  ascertain- 
ing the  homogeneity  of  the  material. 

A  number  of  tests  were  made  on  under-burned,  well-burned,  and 
over-burned  samples  of  different  kinds  of  brick  selected  by  manufac- 
turers, with  the  results  shown  on  figure  twenty-seven.  Owing  to  the 
great  variation  between  the  different  grades  received,  no  definite  compar- 
ison of  the  tests  can  be  made.  The  over-burned  samples  in  all  but  one 
instance  fall  below  the  well-burned. 

SPECIFIC  GRAVITY  TEST. 

This  test  is  made  foi  determining  the  relative  density  of  paving 
material.  For  brick  of  the  same  manufacture,  it  is  supposed  to  indicate 
the  degree  of  burning.  The  test  was  made  on  a  hrge  number  of  samples 
previously  used  for  the  absorption  test,  by  finding  their  weight  in  water 
and  solving  the  formula:      * 

Specific  gravity==;; — =^  in  which 

Wi — Wm 

W==dry  weight  in  air. 

* 

W'=weight  in  air  after  soaking. 
W'«=weight  in  water  after  soaking. 

A  purely  theoretical  relation  between  the  percentage  of  absorption 
and  the  specific  gravity  of  the  clay  and  brick  is  derived  as  follows: 

Let  Wi=dry  weight  of  brick  in  air. 

Vi=  weight  of  volume  of  water  equal  to  volume  of  clay. 

V2^weight  of  volume  of  water  equal  to  volume  of  brick. 

Then  ~'=specific  gravit\'  of  clay=Si. 
ri-^=specific  gravity  of  brick=S2. 

V  2 


r 


AMERICAN  SOCIETY  OF  MUNICIPAL  IMPROVEMENTS.  l8l 


And =f^^  (I) 

w, 


Let    'i^=  ,  ercentage  of  water  absorbed. 
Then  -jrr   Wi=weight  of  water  absorbed. 

And  V.-=V.+^-^j^-  (2) 

Substituting  (2)  in  (i),  we  have 
Si I   X  Si        S, — Sj      X 


S^  100  3,-83"  100 

Thus,  if  the  specific  gravity  of  the  clay  in  the  form  of  a  powder  and 
of  the  brick  itself  were  obtained,  the  total  amount  of  water  that  could 
be  taken  up  would  follow. 

Complete  Tests  on  Brick  of  Different  Manufacture. — The  next  series 
of  experiments  insisted  in  making  complete  tests  on  several  kinds  of 
brick  sent  by  different  manufacturers  in  accordance  with  the  methods 
previously  adopted  and  herewith  described. 

Rattler  Test. — Diameter  of  barrel  equals  twenty-four  inches  and 
length  equals  twenty-one  inches.  The  chamber  was  filled  to  fifteen  per 
cent,  of  its  volume,  and  the  charge  tumbled  for  forty  minutes  at 
thirty  rev.  per  miciute. 

AbsorjJtion. — Five  rattled  bricks  were  dried  forty-eight  hours  and 
immersed  forty-eight  hours. 

Specific  Gravity. — From  same  samples  used  for  the  absorption  test. 
Cross  Breaking. — Span  equals  six  inches,  and  average  taken  of  ten 
bricks  broken  on  ""^ge. 

Table  6.     Shows  the  results  of  these  tests. 

The  final  meeting  of  the  Committee  of  the  National  Brick  Manu- 

« 

facturers'  Association  for  the  adoption  of  standard  tests  was  held  in 
Indianapolis,  January  22d,  of  the  present  year.  Besides  the  data  given 
above,  Mr.  Edw.  Orton,  Jr.,  Professor  of  Qay  Working  and  Ceramics 
of  the  Ohio  State  University,  to  whom  had  been  assigned  the  standard- 
ization of  the  rattler  test  by  the  committee  at  its  first  meeting,  presented 
an  elaborate  series  of  experiments  and  charts  on  the  subject.  Prof. 
Orton's  barrel  was  made  according  to  the  specifications  for  a  preliminary 
standard  barrel  decided  upon  by  the  commission.  It  was  of  cast  iron, 
revolving  on  trunnions,  twenty-eight  inches  in  diameter,  and  sixty-one 
inches  long,  with  movable  diaphram  for  varying  the  length.     A  well- 
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burned,  very  uniform  batch  of  four  thousand  bricks  was  obtained  front 
one  kiln  from  ihe  Canton  Brick  Company,  of  Canton,  Ohio,  for  the 
experiments.  Sinr*»  a  pamphlet  is  now  beings  written  by  Prof.  Orion  for 
publication  by  the  National  Brick  Manufacturer's  Association,  it  is 
thought  sufficient  to  give — 

The  Standard  Tests  Adopted  by  the  National  Brick  Manufacturers' 
Association. — From  a  critical  examination  of  all  the  data  submitted  to 
the  commission,  the  following  report  was  unanimously  adopted: 

RATTLER  TEST. 

1.  Dimensions  of  the  Machine. — The  standard  machine  shall  be 
twenty-eight  inches  in  diameter  and  twenty  inches  in  length,  measured 
inside  the  rattler  chamber. 

Other  machines  may  be  used  varying  in  diameter  between  twenty-six 
and  thirty  inches  and  in  length  from  eighteen  to  twenty-four  inches,  but 
if  this  is  done,  a  *  -cord  of  it  must  be  attached  to  the  official  report. 
Long  rattlers  may  be  cut  up  into  sections  of  suitable  length  by  the 
insertion  of  an  iron  diaphram  at  the  proper  point. 

2.  Construction  of  the  Machine. — The  barrel  shall  be  supported  on 
trunnions  at  either  end;  in  no -case  shall  a  shaft  pass  through  a  rattling 
chamber.  The  cross  section  of  the  barrel  shall  be  a  regular  polygon. 
The  heads  and  staves  shall  be  composed  of  gray  cast  iron,  not  chilled 
or  case  hardened.  There  shall  be  a  space  of  one-fourth  of  an  mch 
between  the  staves  for  the  escape  of  dust  and  small  pieces  of  waste. 
Other  machines  may  be  used  having  from  twelve  to  sixteen  staves, 
with  openings  from  one-eighth  to  three-eighths  of  an  inch  between 
staves,  but  if  this  is  done  r  record  of  it  must  be  attached  to  the  official 
report  of  the  test. 

3.  Composition  of  the  Charge. — All  tests  must  be  executed  on 
charges  composed  of  one  kind  of  material  at  a  time.  No  te§t  shall  be 
considered  official  where  two  or  more  different  bricks  or  materials  have 
been  used  to  compose  a  charge. 

4.  Quantity  of  the  Charge. — The  quantity  of  the  charge  shall  be 
estimated  by  its  bulk,  and  not  its  weight.  The  bulk  of  the  standard 
charge  shall  be  equal  to  fifteen  per  cent,  of  the  cubic  contents  of  the 
rattling  chamber,  and  the  number  of  whole  brick  whose  united  volume 
comes  nearest  to  this  amount  shall  constitute  a  charge. 

5.  Revolutions  of  the  Charge. — The  number  of  revolutions  for  a 
standard  test  shall  be  eighteen  hundred,  and  the  speed  of  rotation  shall 
be  thirty  per  minute.  The  belt  power  shall  be  sufficient  to  rotate  the 
rattler  at  the  sme  speed  whether  charged  or  empty.     Other  speeds  of 
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rotation  between  twenty-four  and  thirty-six  revolutions  per  minute  may 
be  used,  but  if  this  is  dene  a  record  of  it  must  be  attached  to  the 
ofRcial  report. 

6.  Condition  of  the  Charge. — The  bricks  composing  a  charge  shall 
be  dry  and  clean,  and,  as  nearly  as  possible,  in  a  condition  in  which  they 
are  drawn  from  the  kiln. 

7.  Calculation  of  the  Results. — The  loss  shall  be  calculated  in  per 
cents  of  the  weight  of  the  dry  brick  composing  the  charge,  and  no 
results  shall  be  considered  as  official  unless  it  is  the  average  of  two 
distinct  and  complete  tests,  made  on  separate  charges  of  brick. 

ABSORPTIO.N  TEST. 

1.  The  number  of  bricks  for  a  standard  test  shall  be  five. 

2.  The  lest  must  be  conducted  on  rattled  brick.  If  none  such  are 
available,  the  whole  bricks  must  be  broken  in  halves  before  treatment. 

3.  Dry  the  bricks  for  forty-eight  hours  at  a  temperature  ranging 
from  230°  to  250°  F.  before  weighing  for  the  official  dry  weight. 

4.  Soak  for  forty-eight  hours,  completely  immersed  in  pure  water. 

5.  After  soaking,  and  before  weighing,  the  bricks  must  be  wiped 
dry  from  surplus  water. 

6.  The  differences  in  the  weight  must  be  determined  on  the  scales 
sensitive  to  one  gram. 

7.  The  increase  in  weight  due  to  water  absorbed  shall  be  calculated 
in  per  cents  of  the  initial  dry  weight. 

The  following  resolution  was  then  presented,  and,  after  most  careful 
discussion  of  all  the  facts  brought  out  by  the  data  of  Messrs.  Harring- 
ton and  Orton,  was  unanimously  adopted: 

"Resolved,  That,  in  the  opinion  of  the  commission,  any  paving 
brick  which  will  satisfy  the  requirements  of  reasonable  mechanical  tests 
will  not  absorb  sufficient  water  to  prove  injurious  to  it  in  service. 
We,  therefore,  recommend  that  the  absorption  test  be  abandoned  as 
unnecessary,  if  not  actually  misleading."  % 

CROSS   BREAKING  TEST. 

1.  Support  the  brick  on  edge,  or  as  laid  in  the  pavement,  on  hardened 
steel  knife  edges,  rounded  longitudinally  to  a  radius  of  twelve  inches, 
and  transversely  to  a  radius  of  one-eighth  inch,  and  bolted  in  position 
so  as  to  secure  a  span  of  six  inches. 

2.  Apply  the  load  to  the  middle  of  the  top  face  through  a  hardened 
steel  knife  edge,  straight  longitudinally  and  rounded  transversely  to  a 
radius  to  one-sixteenth  inch. 

3.  Apply  the  load  at  a  uniform  rate  of  increase  till  fracture  ensues. 
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4.  Compute  the  modulus  of  rupture  by  the  formula 

r—  3   W .   J.     .  1  •    I. 

'~2~Td2    '"   "''"<=*' 

f=moduliis  of  rupture  in  pounds  per  square  inch. 

W=total  breaking  loads  in  pounds. 

i=length  of  span  in  inches==6". 

b=breadth  of  brick  in  inches. 

d=depth  of  brick  in  inches. 

5.  Samples  for  test  must  be  free  from  all  visible  irregularities  of 
surfaces  or  deformities  of  shape,  and  their  upper  and  lower  faces  must 
be  practically  parallel. 

6.  Not  less  than  ten  brick  shall  be  broken,  and  the  average  of  all 
be  taken  for  a  standard  test. 

CRUSHING  TEST. 

1.  The  crushing  test  should  be  made  on  half  bricks,  loaded  edge- 
wise, or  as  they  are  laid  in  the  street.  If  the  machine  used  is  unable 
to  crush  a  full  half  brick,  the  area  may  be  reduced  by  chipping  off, 
keeping  the  form  of  the  piece  to  be  tested  as  nearly  prismatic  as  pos- 
sible. A  machine  of  at  least  one  hundred  thousand  pounds'  capacity 
should  be  used,  and  the  specimen  should  not  be  reduced  below  four 
square  inches  of  area  in  cross  section  at  right  angles  to  direction  of 
load. 

2.  The  upper  and  lower  surfaces  should  preferably  be  ground  to  true 
and  parallel  planes.  If  this  is  not  done,  they  should  be  bedded  in  plaster 
of  Paris,  while  in  the  testing  machine,  which  should  be  allowed  to 
harden  ten  minutes  under  the  weight  of  the  crushing  planes  only 
before  the  load  is  applied. 

3.  The  load  should  be  applied  at  a  uniform  rate  of  increase  to  the 
point  of  rupture. 

4.  Not  less  than  an  average  obtained  from  five  tests  on  five  differ- 
ent bricks  shall  constitute  a  standard  test. 

The  following  resolution  was  then  presented  and  unanimously 
adopted : 

"Whereas,  From  the  experimental  work  done  so  far  by  this  Com- 
mission, or  by  others,  so  far  as  is  known  to  us,  in  the  application  of 
the  cross  breaking  and  ciushing  tests  to  paving  bricks,  it  is  not  pos- 
sible to  show  any  close  relationship  between  the  'lualities  necessary  for 
a  good  paving  material  and  high  structural  strength  as  indicated  by 
either  of  these  tests, 

"Resolved,  That  for  this  reason  the  Commission  recommends 
that  these  tests  shall  be  considered  as  purely  optional  in  the  examina- 
tion of  paving  material,  and  not  necessary  as  a  proof  of  excellence.^" 


»» 
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This  report  was  submitted  to  the  National  Brick  Makers*  Associa- 
tion at  its  annual  meeting  held  in  Buffalo,  February  2d,  last,  by  Prof. 
Orton,  together  with  a  synopsis  of  the  data  presented  to  the  Commis- 
sion, and  it  was  unanimously  adopted  by  that  Association. 

Standard  Rattler. — After  this  action  had  been  taken  a  new  rattler, 
shown  in  figu^'*  thirty-four,  w^as  designed  in  accordance  with  the  above 
specifications  and  installed  in  the  laboratory.  The  staves  were  made 
three-fourths  inch  thick  and  the  stiffening  ribs  were  not  used.  The 
length,  size  of  trunnions,  and  the  speed,  were  the  same  as  that  of  the 
old  one,  so  it  was  only  necessary  to  remove  the  twenty-four  inch  and 
place  the  twenty-eight  inch  barrel  in  the  same  bearings.  A  bell  alarm 
revolution  couuitr  has  also  been  attached  to  a  trunnion  of  the  barrel, 
which  can  be  set  to  ring  when  the  required  number  of  revolutions  have 
been  made. 

Removal  of  Brick  Dust. — A  source  of  serious  trouble  experienced 
in  all  the  preceding  rattler  experiments  was  the  du.st  produced  by  the 
wearing  of  the  brick,  which,  in  spite  of  the  extra  precautions  taken, 
would  float  in  the  air  and  enter  the  laboratory,  causing  great  inconveni- 
ence. It  would  take  fylly  half  an  hour  for  the  dust  to  settle  in  the  par- 
titioned  room,  and,  in  the  case  of  frequent  intermittent  weighings,  a 
large  amount  of  time  would  be  required.  The  following  method,  shown 
in  hgure  thirty-five,  was  devised  to  remove  this  objection.  The  back 
of  the  box  inclosing  the  barrel  was  made  in  funnel  form  to  serve  as  a 
collector,  and  the  dust  withdrawn  by  a  small  exhaust  fan  with  five-inch 
inlet  through  a  goose-neck  pipe  and  deposited  in  a  pan  of  water.  The 
immersed  end  of  this  pipe  is  enlarged  and  serated  so  that  the  air  readily 
divides,  passing  up  through  the  water  in  small  bubbles  into  a  rectangu- 
lar vessel,  from  which  it  is  exhausted  into  the  open  air.  The  pipe,  pan 
and  vessel  were  made  of  galvanized  iron.  The  fan  was  driven  from  the 
main  shaft  at  a  speed  of  three  thousand  revolutions  per  minute. 

This  method  of  removing  the  dust  was  found  to  give  perfect  satis- 
faction. The  air  was  thereafter  free  from  suspended  matter,  and  the 
closet  could  bt  s^ntered  without  inconvenience  at  any  tjme,  either  during 
or  immediately  after  the  completion  of  a  test.  The  coarse  particles 
passing  between  the  staves  remained  in  the  box,  but  the  fine  dust  was 
wholly  carried  away  and  deposited  in  water. 

Comparison  of  Rattlers. — The  chief  object  in  making  the  several 
tests  00  different  kinds  of  paving,  brick,  given  in  table  six,  was  to 
obtain  data  for  the  preparation  of  suitable  specifications  for  use  in  the 
Street  Department.  The  new  barrel  having  been  adopted,  however,  the 
losses  obtained  in  the  old  barrel  could  not  be  used  without  modification. 
It  was  therefore  decided  to  compute  the  probable  losses  in  the  twenty- 
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eig^ht-inch  barrel  run  for  eighteen  hundred  revolutions  at  thirty  per 
minute,  of  all  the  bricks  tested  in  the  twenty-four  inch  barrel 
from  the  results  of  tests  in  the  twenty-four  inch  rattled  for 
forty  minutes  at  thirty  revolutions  per  minute.  A  series  of  characteristic 
curves  was  therefore  obtained  with  our  standard  brick  for  each  barrel, 
which  are  shown  on  figure  thirtj'-six.  The  five  curves  from  the  twenty- 
four  inch  barrel  almost  coincide,  while  the  variation  between  the  four 
curves  from  the  twenty-eight  inch  barrel  is  very  small.  A  com- 
parison of  these  results  with  those  obtained  by  Prof.  Orton  with 
his  standard  brick,  shows  that  the  range  of  variation  differs 
between  uniform  brick  of  different  manufacture,  and  is  probably  greater 
with  a  chipping  than  with  a  wearing  brick.  The  ratio  of  the  average 
loss  in  the  twenty-eight  inch  after  eighteen  hundred  revolutions  to  the 
average  loss  in  the  twenty-four  inch  barrel  after  forty  minutes'  tumbling 
was  found  to  be  1.73.  It  was  thought  that  the  results  of  the  tests  in 
the  twenty-four  inch  barrel,  when  multiplied  by  this  number,  would 
approximate  closely  to  the  actual  losses  of  the  same  kinds  of  brick  in 
the  twenty-eight  inch  barrel.  Further  tests  proved,  howeyer,  that  this 
factor  varies  greatly  with  different  bricks,  as  shown  by  table  seven. 
The  average  value,  1.86,  was  therefore  taken  as  the  multiplying  factor, 
from  which  table  eight  was  prepared.  The  figures  under  column  two 
of  this  table  give  the  probable  losses,  from  which  the  specifications  for 
brick  and  block  pavements  were  drawn  up  by  the  Board  of  Public 
Improvements,  an  abstract  of  the  first  of  which  is  given  below. 

Extract  From  Paving  Brick  Specifications. — "The  bricks  shall  not  be 
less  than  eight  inches  nor  more  than  nine  inches  long,  not  less  than 
two  and  one-half  inches  nor  more  than  three  and  one-half  inches  wide, 
not  less  than  four  inches  nor  more  than  four  and  one-half  inches  deep, 
with  rounded  edges  with  a  radius  of  three-eighths  of  an  inch.  Said 
brick  shall  be  of  the  kind  known  as  "repressed"  brick,  and  shall  be 
repressed  to  produce  a  mass  free  from  internal  flaws,  cracks,  or  lamina- 
tions. 

"The  bricks  shall  be  uniform  in  size  and  quality,  and  thoroughly 
burned  and  annealed. 

"All  bricks  so  distorted  in  burning,  or  with  such  prominent  kiln 
marks  as  to  produce  an  uneven  pavement,  shall  be  rejected. 

"Each  bidder  shall  submit  one  hundred  bricks,  which  shall  be  sub- 
jected to  such  physical  tests  as  may,  in  the  opinion  of  the  Street  Com- 
missioner, be  necessary  to  determine  their  quality  and  suitability  for 
the  work. 

"To  secure  uniformity  in  bricks  of  approved  manufacture,  delivered 
for  use,  the  following  tests  shall  be  made: 
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**i.  They  shal*  show  a  modulus  of  rupture  in  cross  breaking  of  not 
less  than  twenty -five  hundred  pounds  per  square   inch. 

'*2.  Specimen  bricks  shall  be  placed  in  the  machine  known  as  a 
'Rattler.'  twenty-eight  inches  in  diameter,  making  thirty  revolutions 
per  minute.  Th<>  number  of  revolutions  for  a  standard  test  shall  be 
eighteen  hundred,  and  if  the  loss  of  weight  by  abrasion  or  impact 
during  such  test  shall  exceed  thirty  per  cent,  of  the  original  weight 
of  the  bricks  tested,  then  the  bricks  shall  be  rejected.  An  official  test 
to  be  the  average  of  two  of  the  above  tests. 

"No  bid  contemplating  the  use  of  rejected  brick  shall  be  entertained. 

"Samples  may  be  submitted  by  manufacturers,  in  which  case  the 
bidders  proposing  to  use  brick  of  such  manufacture  will  not  be  required 
to  submit  samples.  The  quality  of  the  brick  furnished  must  conform 
to  the  samples  presented  by  the  manufacturers  and  kept  in  the  office 
of  the  Street  Commissioner. 

"The  Street  Commissioner  reserves  the  right  to  reject  any  and 
all  bricks  which,  in  his  opinion,  do  not  conform  to  the  above  specifica- 
tions." 

The  specifications  for  vitrified  block  differ  from  the  above  only  in 
the  following  particulars: 

Dimensions. — The  blocks  shall  not  be  less  than  nine  inches  nor 
more  than  twelve  inches  long,  not  less  than  three  and  one-half  inches 
nor  more  than  foil-  and  one-half  inches  wide,  not  less  than  five  inches 
nor  more  than  six  inches  deep. 

Rattler  Test. — When  tested  in  the  rattler,  under  the  above  condi- 
tions, if  the  loss  exceeds  twenty-five  per  cent,  of  the  original  weight, 
then  the  blocks  shall  be  rejected. 

Table  nine  gives  readily  the  number  of  bricks  required  for  the 
standard  charge  when  the  volume  of  one  of  the  samples  to  be  treated 
has  been  computed. 

Desig^ns  have  been  made  for  apparatus  for  the  crushing,  freezing 
and  other  tests,  but  these  experiments  have  been  delayed  until  the  new 
laboratory  is  established. 

The  experience  with  the  twenty-eight  inch  rattler  thus  far  has  not 
been  satisfactory.  The  cast  iron  staves  suffered  from  the  wear  and  pein- 
ing  action  to  such  an  extent  that  it  was  found  necessary  to  replace 
them  with  steel  staves.  This  change  increased  the  wear  on  the  brick, 
and  it  was  found  that  a  loss  of  thirty  per  cent,  in  the  rattler  with 
steel  staves  was  equivalent  to  a  loss  of  but  twenty-four  per  cent,  when 
cast  iron  staves  were  used. 

The  work  of  conducting  the  tests  on  paving  brick  was  done  by 
Mr.  F.  F.  Harrington,  of  St.  Louis,  and  any  value  possessea  by  the 
results    is    due    to    his    careful   and    painstaking    method    of    laboratory 


1 


i88 


FOURTH    ANNUAL    CONVENTION 


work.  The  duties  devolving  on  myself  in  the  management  of  the  Water 
Works  gave  me  ti^^e  for  consultation  only,  and  the  burden  of  the 
experimental  work  and  the  records  thereof  has  been  borne  by  him. 


TABLE   I. 
Fast  and  Slow  Breaking. 

Fast. 

1 3,020 

2 2.900 

.3 2,670 

4 3,520 

•^ 3,020 

6 2.790 

7 2,730 

8 3.3^ 

9 2.500 

10 2,340 

Average 2,885 


Slow. 

3,270 
2,700 
2,760 
3,070 
2,590 
2,330 
3.300 
2,360 
2,330 
2,590 

2,730 


TABLE  2. 

Comparison  of  Testing  Machines. 

Hydraullf  Maohlno.  IllehU* 

Edsrewlse.  Flatwlso.  Kdisewise. 

1 2,730  2,050  2.700 

2 2.670  3,420  3.380 

3 2,760  3,550  2.950 

4 2,310  2,370  1,830 

5 2,450  2,050  2.250 

6 2,710  3.320  2.860 

7 3..330  3,140  2,590 

8 2,870  3.370  2.840 

9 3.440  2.510  3.650 

10 2.640  3.420  2.540 

Average 2,791  2,920  2.759 


Macfaine. 


Flat  wine. 
3,600 
3,170 
2,310 
3.240 
2.230 
2,270 
2,590 
3.130 
2,920 
2,450 

2,791 


TABLE   3. 

Effect  of  Flaws. 

1. 

Ediir^wlse. 

1 1.950 

2 3.130 

3 2.140 

4 2.340 

5 2,230 

6 2,010 

7 3.320 

8 1,100* 

9 ^550* 

10 1,240* 


2. 

Edgewise. 

3.230 
930* 
2,560 
2,750 
2,520 
2,560 

1,330* 
3,260 
3.300 
2,260 


•  Fracture    ©bowii    air-check. 
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TABLE  4, 
Cross  Breaking  Tests. 

iXuml»er 

Broken.  Average.  Highest. 

1.  Shale 10  2,809  3.500 

2.  "     10  3,663  4,480 

3.  *'     10  2,791  3,440 

4-  "     5  3,498  3,940 

5-  "     10  2,479  2,960 

6-  **     10  2,617  2,910 

7.  "     10  2,638  2,780 

8.  "     10  2,089  2,740 

9.  "     10  3,096  3,570 

ID.  "      10  3,122  3,910 

11.  "     10    '   3,780  4,900 

12.  Mixture  shale  and  fire  clay.. .     10  2,689  2,920 

13.  "  "      "      "      "     ..     10  2,842  3,250 

14.  "  "      "      "      "     ..       5  2,670  3,450 

15.  "  "      "      "      "     ..     10  2,779  3,410 

16.  Fire  clay  repressed 10  2,542  3,030 

i6a.       *'        "      not  repressed 10  2.336  2,730 


Per  c«nt. 
Lowest.  Variation. 


2,350 
2,900 
2,310 
3,140 
1,920 
2,050 
2,360 
1,470 
2,060 
2,400 
2,610 
2,320 

2,340 
2,040 

2,220 
1,970 
1.860 


40.9 

43.1 

40.5 
22.9 

42.0 

32.9 
15.9 
16.8 

29.4 

48.5 
60.6 

22.3 

32.0 

52.8 

42.8 

41.7 

37,? 


TABLE   5- 

Cross    Breaking — Edgewise   and  Flatwise. 

Rilgewlae.  Flatwige. 

I.     Shale 2,791  2,920 

2.        ■  "        2,809  3,302 

3.      "    3.096  3,196 

d.       " 2,482  2,903 

5.  "        3,122  3,312 

6.  Mixture  shale  and  fire  clay 2,842  2,705 

7.  Fire  clay 2,336  2.413 


I. 

2- 

3- 

4- 

5- 
6. 

7- 
8. 

9- 
10. 
II. 
12. 


TABLE   6. 
Complete  Tests  on  Paving  Brick  of  Different  Manufacture. 


Dltn^oslonii.  Rattler. 

Shale 8x3^x3 13.72 

. .      8x4x2^ 14.53 

...      8x4x2^ 11.45 

. . .      8^x4x25^ 12.94 

8x3^x25^ 18.98 

...      8x4x21/1 13.34 

...     8x4X2j^ 10.12 

...     8x4x25/2 12.74 

9x4x3 10.26 

9x4x3 9-86 

9x4x3 11.95 

Fireclay 8J4x4x2i/S 10.87 


n 


ti 


n 


<l 


(( 


tt 


It 


tt 


Mixture 


<( 


AT>son>ti<>n. 

1.52 
1. 15 
I.17 
1.83 
2.05 
0.92 
1.05 
1.85 
2.48 
4.09 

2.86 
478 


Specific 
Gruvliy. 

2.41 

2.34 
2.37 
2.33 
2.33 
2.41 

2.36 
2.28 
2.27 
2.24 
2.22 
2.20 


Cross 
Breaking. 

3,669 
3.663 
3,619 
3.498 
2,479 
3,780 
3.618 
2.958 
3.056 
2.842 
2,428 
.3.221 


I  go 
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I. 
2. 

3. 

4. 
5. 

6. 
6a. 


TABLE   7. 

1 

Per  Cent.  Lo«b 
24*  Battler 
DlmeoBlom.  TuitL  40  m. 

Shale 854x4x2^ 11.29 

8x3^x3 I6.& 

9x4x3 10.26 

8x3f4.x2H 18.98 

85<lx4X2% 13.64 

Fire  clay 85^x4x254 10.86 

9x4x3 964 


Per  Cent.  Lom 
28* 


<( 


<< 


(< 


it 


«i 


8 
Col.  2 


E»    tcaiuer 
1,800  RcT. 

Ool.  1 

19.56 

1.73 

27.60 

1,64 

21.60 

2.10 

34-73 

1.83 

23.00 

i.6q 

22.43 

2.06 

19. 1 1 

1.08 

Average. 


1.86 


TABLE   8. 
Comparison  of  24-inch  and  28-inch   Rattlers. 


Pavtn^  Brick. 


Dlinenslons. 


Per  Cent. 
24"  Rattler 
Tom.  40  m. 


1.  Shale 8^x4x25.^ 12.94 

2.  Fireclay 8^x4x25^ 10.87 

3-     Shale 8^4x4x2^ 14.53 

4.  "     8x4x2^ 11.45 

5.  "     8x4x2'/^ 13.34 

6.  *'     8x4x2^/2 10.12 

7.  "     8x3Kx2j4 18.98 

8.  "     8x4x2j/^ 12.74 

9.  "     854x4x2^ 13.64 

10.        "     8x3^x3^ 13.72 


PavlDcr  Brick. 

I.     (a)  Shale 8^x4x3^2 10.80 

(a)  Fireclay. . .  9x4x3 9.64 

Shale 9x4x3 11.98 

9x4x3^ 9.86 

9x4x3 10.26 

Mixture 9x4x3...: 11-95 

9x4x3 10.83 


2. 

3. 

4. 

5. 
6. 

7. 


»f 


<< 


I. 


I4irge  Paving  Block. 

b  Shale 9x5x3/^2 


2 

Col.  l.xl.86 

24.07 
20.22 
27.02 
21.30 
^81 
18.82 
35.30 
23.70 

25.37 
25.52 


20.09 

1793 
22.28 

18.34 
19.08 
22.22 
20.14 


8 

Per  Cent.  Lom 
28"  Rattler 
Tnm.  1.800  Rev. 


22.43 
19.56 

34.73 
23.00 


19. 1 1 


21.60 


9.83 


18.28 


Volume. 


TABLE  9. 
Number  of  Brick  for  Standard  Charge 

Number. 


71 

20 

74 

25 

77 

25 

80 

23 

84 

22 

88 

21 

92 

20 

97 

19 

102 

18 

Volume. 

Niunber 

io8 

17 

115 

16 

123 

15 

132 

14 

142 

13 

lU 

12 

108 

II 

i^:> 

10 

205 
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The  President:  I  have  a  communication  from  Geo.  C.  E. 
Meyer;  if  there  is  no  objection,  it  will  be  referred  to  the  Chair- 
man of  the  Nominating  Committee.  Next  is  the  report  of  the 
Committee  on  Sewage  and  Sanitation,  by  Geo.  H.  Frost,  Plain- 
field,  New  Jersey. 


"THE  PURIFICATION  AND  DISPOSAL  OF  SEWAGE." 

BY    GEO.    H.    FROST,    CHAIRMAN    SEWER    COMMITTEE,    PLAINFIELD,    N.    J. 

To  THE  American  Society  of  Municipal  Improvements: 

Gentlemen:  \our  Committee  on  Sewage  and  Sanitation  begs  leave 
to  submit  the  following  report: 

Of  the  4,000  villages,  towns,  and  cities  of  the  United  States,  with  a 
population  over  1,000,  there  are  about  1,000  which  have  given  more  or 
less  attention  to  the  construction  of  works  of  sewerage,  and  these  may 
be  classified  as  follows: 


N.  E.  States.... 
Middle  States... 
S.  Atlantic  States. 
S.  Central  States 
N.  W.  State...., 
S.  W.  States... 
Pacific    States . . . 


Combined 
S79tem. 

•Separate 
S78t«ni. 

Storm. 

Total. 

Water 
Works. 

79 

60 

18 

157 

381 

142 

96 

25 

263 

814 

18 

20 

6 

44 

156 

152 

48 

58 

258 

709 

50 

23 

26 

99 

515 

24 

29 

13 

66 

252 

22 

21 

9 

52 

249 

Total 507  305  160  972  3,196 

British   America.       35  14  11  60  154 


Grand  total..    542  319  171         1,032  3,350 

These  figures  are  taken  from  the  Manual  of  American  Water-Workr., 
published  in  May  of  this  year,  and  the  classification,  while  in  the  main 
correct,  is  not  absolutely  so,  on  account  of  the  imperfection  of  the 
answers  to  the  blanks  sent  out  for  information.  Leaving  out  the  storm 
sewers  entirely  and  making  very  considerable  deductions  from  the  others 
on  acccount  of  their  comparative  insignificance,  we  venture  to  say  that 
tliere  are  in  the  United  States  and  Canada  not  more  than  400  places, 
of  population  of  4,000  and  upwards,  sewered  on  the  combined  system,  and 
of  what  may  be  called  reasonably  complete  systems  of  either  class,  there 
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are  possibly  not  more  than  300  on  the  North  American  Continent.  It 
is  obvious,  therefore,  that  in  the  sewerage  of  American  villages,  towns 
and  cities  there  is  a  vast  field  practically  unworked. 

The  problems  incident  to  the  collection  of  sewage  in  large  cities 
have  been  elaborately  discussed  for  many  years  by  prominent  sanitary 
engineers  of  Europe  and  America,  and  conclusions  have  been  reached 
that  are  generally  accepted;  it  seemed  advisable,  therefore,  to  your  Com- 
mittee to  make  "The  Purification  and  Disposal  of  Sewage"  the  subject 
of  this  report.  But,  when  your  committee  began  to  realize  the  magni- 
tude of  the  subject  chosen  for  consideration,  the .  more  humbled  in 
spirit  they  became,  their  reverence  for  the  many  eminent  engineers, 
chemists,  and  biologists,  who  have,  in  the  past  th'rd  of  a  century,  con- 
tributed from  their  original  researches  in  this  direction,  increasin:^^ 
meanwhile. 

The  purification  and  disposal  of  small  quantities  of  sewage  is  a  com- 
paratively simple  problem,  especially  where  land  suitable  for  intermittent 
filtration  or  broad  irrigation  is  abundant  and  cheap.  But  the  great 
problem  is — how  to  purify  and  dispose  of  the  voluiiie  of  sewage  of  our 
larger  cities — say  of  100,000  population  and  over.  And  that  the  sewage 
of  these  large  cities  must  eventually  be  purified  before  being  turned 
into  the  rivers  or  other  bodies  of  water  in  their  vicinity,  is  clearly  por- 
tended by  the  rising  tide  of  public  opinion  as  expressed  in  the  daily 
journals  from  the  most  populous  cities^of  the  Northern  States. 

Our  information,  based  on  the  published  information  from  about  40 
sewage  disposal  plants  in  the  United  States  and  Canada,  mostly  located 
in  the  smaller  towns,  is  very  complete,  and  the  li^^^rature  descriptive 
of  these  systems  is  easily  available.  We,  therefore,  confine  our  remarks 
to  the  discussion  of  the  general  problem,  rather  than  a  description  of 
completed  works. 

ENGLISH    STUDIES    OF    STREAM    POLLUTION. 

Up  to  about  the  year  181 5  it  was  a  penal  offense  in  England  to 
discharge  sewage  or  other  offensive  matter  into  sewers  (or  drains,  as 
they  might  be  called  with  more  propriety);  but  by  1847  the  value  of 
the  "water  carriage"  system  of  sewerage  had  become  s:  well  recognized 
that  in  London  in  that  year  the  first  act  was  obtained  making  it  com- 
pulsory to  drain  houses  into  sewers. 

Very  naturally,  these  early  combined  sewers  in  London,  and  else- 
where, had  their  outlets  into  the  nearest  flowing  stream  or  other  body 
of  water  most  available,  until  the  inevitable  result  of  converting  thes'^ 
streams  or  ponds  into  large  open  sewers  or  cesspools  occurred,  and 
with    the   great   industrial   growth    of    England   this   period    soon    came. 
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The  Streams,  excepting  the  Thames  below  London,  and  the  Mersey  at 
Liverpool,  were  comparatively  insignificant  in  volume,  while  the  sewage 
froin  the  growing  cities  and  the  larRre  manufacturing  districts  rapidly 
increased  in  volume  and  offensiveness.  This  state  of  affairs  called  loudly 
for  investigation  and  reform,  and  in  response  thereto  the  first  report 
of  the  Health  of  Towns  Commission  was  made  in  1844,  ^^^  the  second 
report  in    1845,  each  report  being  published  in  two  octavo  volumes. 

>Ir.  Rafter,  a  well-known  American  authority  on  sewage  disposal, 
says:  '*These  two  reports  may  be  taken  as  the  beginning  of  sanitary 
science  in  England  and  in  the  civilized  world  generally.  They  should 
be  studied  by  any  person  wishing  to  compass  the  whole  subject  of 
sewage  utilization,  by  way  of  showing  the  magnitude  of  the  evil  which 
has  been    combated  and  greatly  mitigated  since  1844." 

The  sanitary  reform  in  EngUnd  from  this  period  onward  was  very 
active;  the  engineering  profession  paid  especial  attention  to  the  subject, 
and  the  outcome  was  a  succession  of  commissions  appointed  to  inves- 
tigate river  pollution  and  sewage  purification. 

The  first  Rivers  Pollution  Committee  made  their  report  in  five 
volumes  quarto,  published  in  1866-67.  The  second  Rivers  Pollution 
Commission,  appointed  in  1868,  published  their  report  in  ten  volumes 
quarto  in  1870-71-72-74. 

The  Royal  Sanitary  Commission  of  1869  recommended  that  any 
stream  from  which  drinking  water  was  taken  should  be  effectually  pro- 
tected from  sewage  pollution.  The  first  Rivers  Pollution  Commission 
point  out  not  only  the  evils  of  pollution  by  house  sewage,  but  also 
those  caused  by  manufacturing  refuse  under  the  following  classifications: 
Chemical  >Yorks,  tanneries,  paper  mills,  woolen  and  silk  works. 

The  sanitary  reforms  which  have  resulted  from  the  labors  of  these 

commissions  have  given  to   England   an  acknowledged  preeminence  as 

regards    sanitar>    improvements.     Whoever,  has   access    to   the    English 

journal    "Engineering"  in  its   earliest   volumes,    from    1866  to    1880,   will 

find  the  abstracted  reports  of  the  commissions   referred  to,   as   well   as 

editorial  discussion  thereon,  and  also  papers  on  the   subject  of  sewage 

utilization    and    disposal    by    many    eminent    English    engineers,    which 

were   read  before   various  scientific  associations.     In   this   connection   it 

is    interesting  to  note  that   Baldwin   Latham,   well   known   to   American 

engineers  as  a  sanitary  engineer,  advanced  the  following  ideas  in  a  paper 

read  before  the  Society  of  Engineers  April  9,  1866:     'The  purification  of 

sewage  is  due  to  a  very  beautiful  property  possessed  by  all  soils  to   a 

greater  or  less  extent,  and  that  is,  the  affinity  the  soils  have  of  separating 

the    fertilizing   matter    from    the    sewage   and    holding    it    until    required 

by  the  plant." 

13 
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The  important  action  of  bacterial  life  in  the  purification  of  sewage 
was  not  then  known,  nor  until  after  1880,  when  the  researches  of  the 
German  savant  Koch  threw  some  light  upon  it. 

Note  also  the  authoritative  opinion  expressed  in  "Engineering,"  vol.  i, 
1866.  page  17,  as  follows:  "A  shallow,  water-tight  slate  tray,  substituted 
for  the  cesspool,  and  provided  with  chemical  deodorizers,  will  be  the 
ultimate  substitute  for  water  carriage,  and  the  rest  of  the  house  sewage 
may  run  down  the  brick  tvibes  into  the  river  without  harm."  This  opin- 
ion was  in  line  with  the  hard-battled-for  method  of  Schwick,  at  Frank- 
fort-on-Main,  who  proposed  "Emptying  th^  waterclosets  into  small 
and  accessible  water  and  gas-tight  cases,  to  be  carried  away  daily  like 
so  many  filled  bottles."  We  recrmmend  these  early  theories  to  the 
especial  attention  of  our  Newark,  N.  J.,  friends,  who  are  sorely  troubled 
over  the  pollution  of  the  Passaic   River. 

Sewage  purification  and  disposal  obtained  immediate  prominence  in 
engineering  circles  when  the  new  method  of  purification  by  "Intermit- 
tent Downward  Filtration"  was  brought  out  by  the  investigations  and 
report  of  the  second  Rivers  Pollution  Commission.  But  the  apparent 
wastefulness  of  this  method  suggested  the  superior  economical  advantages 
of  "Broad  Irrigation,"  by  which  method  not  only  was  the  sewage 
rendered  inoflfensive,  but  it  was  to  be  made  a  source  of  profitable 
returns  upon  the  investment  for  land  and  cultivation. 

Show  the  British  investor  a  fighting  chance  for  realizing  an  extra 
good  return  upon  hia  money  and  he  is  prompt  to  swallow  the  bait,  as 
witness  the  innumerable  schemes  from  John  Law's  time  to  date  which 
have  been  floated  in  the  London  market.  In  the  utilization  of  sewage 
there  at  once  arose  in  the  imaginations  of  sanguine  promoters  visions 
of  large  and  increasing  profits  from  agriculture  stimulated  into  "intense 
farming"  by  the  manurial  virtues  of  unlimited  sewage  supplies.  With 
the  same  rapid  fecundity  that  has,  with  us,  characterized  new  companies 
for  Klondike  exploitation,  so  in  the  early  'seventies  did  the  busy  British 
promoter  of  Sewage  Purification  and  Utilization  Companies  seek  to 
transfer  the  hard  earned  guineas  of  his  thrifty  countrymen  to  his  own 
coflFers.  As  with  railroad  shares  in  the  time  of  Hudson,  and  electric 
lighting  shares  of  more  recent  times,  so  the  most  extravagant  claims 
for  profit  from  the  utilization  of  city  sewage  were  made,  to  be  afterwards 
proven  as  misleading  and  disastrous  as  in  the  crazes  mentioned.  A 
standard  of  purification  of  the  effluent  of  sewage  farms  having  been 
established  by  the  government,  all  sorts  of  chemical  and  other  "pro- 
cesses" began  to  be  patented  as  the  basis  of  the  claims  of  the  numerous 
purification  companies. 
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A  small  volume*,  published  in  1888,  gives  a  list  of  454  patents  for 
the  chemical  treatment  of  sewage,  from  1846  to  1886.  How  many  have  * 
been  added  to  the  list  to  date,  we  do  not  know,  but  in  an  English 
municipal  engineering  journal  for  July,  1897,  we  notice  advertisements 
of  ''Purification  of  Sewage  by  Microbes/'  by  "The  Sewage  and  EfHuent 
Water  Filtration  Co.,  Ltd.;"  "Drying  Sewage  Sludge,"  by  King's 
Patent:  "Multiple  EflFect  Drying  Machine;*'  a  "Polarite  and  Ferrozone 
Co. :"  a  "Magnetite  and  Aelite  Co.,'"  issuing  a  "Patent  Simplicitas  Precip- 
itation Tank,"  and  so  on  through  many  other  processes,  showing  the 
continued  interest  and  activity  of  our  English  cousins  in  the  subject 
of  this  report. 

While  so  many  processes  for  the  chemical  treatment  of  sewage  have 
been  patented  in  England,  that  country  has  not  been  without  advocates 
for  disposal  on  land.  The  discussion  between  the  advocates  of  each 
process  has  at  times  waxed  bitter.  Special  conditions  have  often  played 
a  most  important  part  in  the  settlement  of  individual  cases,  there  being 
many  instances  where  suitable  land  could  not  be  found  in  sufficient 
quantities  to  make  land  disposal  alone  feasible,  while  there  was  at  hand 
no  stream  or  other  body  of  water  large  enough  to  receive  the  partially 
purified  effluent  from  precipitation  works.  Consequently  chemical  pre- 
cipitation has  often  been  supolemented  by  land  treatment,  or  some  other 
method  of  filtration,   with  good  results. 

AMERICAN  STUDIES  OF  STREAM  POLLUTION. 

In  our  own  country  the  pollution  of  streams  and  its  remedy  began 
to  be  seriously  considered  in  Massachusetts  in  the  early  'seventies, 
Massachusetts  then  starting  the  work  in  which  it  has  so  nobly  led  its 
sister  States  for  half  a  century,  and  in  which  it  has  of  late  led  the  world. 

The  history  of  the  Massachusetts  studies  is  given  briefly  in  Rafter  & 
Baker's  "Sewage  Disposal  in  the  United  States." 

The  results  of  the  more  recent  investigations,  and  those  which  to  us 
of  this  day  are  the  most  important,  began  to  be  published  in  the  special 
report  of  the  Board  made  in  1890,  and  have  been  continued  in  the  yearly 
reports  since  that  time.  Most  of  these  studies  relate  to  intermittent 
filtration,  but  much  valuable  information  regarding  chemical  precipita- 
tion is  given.  Broad  irrigation  is  scarcely  touched  upon.  There  is 
available  in  Massachusetts  so  much  sandy  soil  eminently  fitted  for 
intermittent  filtration,  and  that  process  has  been  found  to  give  such 
admirable  results,  that  this  method  has  very  properly  been  studied  far 
more  than  all  others. 


•"Sewage  TrentmoDt.   Parlfloatlon.   and  OtillzdtioD."   by  J.  W.   Slater.   London. 
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Since  Massachusetts  began  the  study  of  stream  pollution  a  few  other 
States  have  taken  it  up,  notably  Connecticut,  New  York,  New  Jersey, 
and  Ohio,  the  latter  having  begun  its  work  quite  recently,  but  with 
commendable  vigor  and  thoroughness. 

CONDITIONS  GOVERNING  SEWAGE  PURIFICATION 

IN  AMERICA. 

That  the  streams  near  almost  all  of  our  centers  of  population,  and 
even  in  the  vicinity  of  many  less  populous  districts,  are  being  polluted 
with  alarming  rapidity,  all  will  admit.  If  this  is  true  when  the  provision 
of  sewerage  facilities  may  be  said  to  have  only  just  begun,  outside  of 
the  larger  cities,  and  when  many  of  the  sewers  already  provided  arc 
utilized  only  in  small  part,  what  will  be  the  stream  pollution  of  the 
future?  In  passing  it  may  be  noted  that  of  73,000  Ys.,  or  slants,  provided 
for  house  connections  in  Cincinnati,  O.,  only  16,000  are  in  use.  Assum- 
ing that  half  of  the  Ys  are  opposite  vacant  lots  there  would  still  be  only 
50  per  cent,  of  the  houses  on  sewers  connected  with  the  same. 

The  problem  of  sewage  disposal  assumes  greater  proportions  and  far 
more  importance  when  we  consider  its  relation  to  public  water  supply. 
Increased  population  and  sewerage  facilities  alike  multiply  the  demands 
for  pure  water,  at  the  same  time  making  it  more  difficult  to  obtain  and 
conserve. 

In  the  case  of  any  given  stream  opinions  may  differ  as  to  whether 
it  should  be  used  as  a  public  water  supply  or  as  a  sewer  outlet,  unless 
it  be  decided  best  to  purify  the  sewage  before  discharging  it  into  the 
stream.  As  has  often  been  said,  "innocence  is  better  than  repentance**; 
in  other  words,  an  absolutely  unpolluted  supply  is  better  than  polluted 
water  subjected  to  the  best  practicable  system  of  purification. 

But  the  solution  of  municipal  problems  often  becomes  largely  a  cold 
matter  of  dollars  and  cents,  of  possibilities  or  practicabilities  against 
ideals.  Just  as  a  storm  sewer  cannot  always  be  designed  large  enough 
to  carry  the  whole  of  an  extraordinary  rainfall,  so  occasional  risks  must 
sometimes  be  assumed  in  water  supply  and  sewage  disposal  practice. 
A  new  water  supply  may  be  far  beyond  the  means  of  the  city  treasury; 
a  new  outlet  for  sewage  may  be  more  practicable.  Such  questions 
should  not  be  decided  upon  a  narrow,  impecunious  basis,  but  with  full 
regard  to  the  effect  on  the  health  and  personal  happiness  of  the  com- 
munity and  the  individuals  composing  it,  remembering  the  value  of 
human  life,  and  that  low  taxes  cannot  assuage  suffering  and  grief  caused 
by  the  ravages  of  typhoid  fever.  If  it  be  concluded  for  any  reason  that 
water  or  sewage  purification  is  more  feasible  than  a  new  water  supply 
or  a  new  sewer  outlet,  the  next  question  is,  which  shall  it  be? 
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Here,  as  before,  the  various  contingencies  must  be  •considered  with 
care,  including  the  relative  cost  of  the  two  possibilities  and  the  probable 
effect  of  each  on  health.  The  distance  between  water  intake  and  sewage 
outlet,  the  relative  volumes  of  water  and  sewage,  and  other  factors,  must 
also  be  considered  with  care. 

As  a  general  proposition,  the  nearer  the  purification  is  to  the  point 
of  consumption  the  better,  since  the  chances  of  subsequent  pollution 
are  thereby  diminished.  In  some  cases  both  water  and  sewage  purifica- 
tion may  be  necessary.  Of  course,  it  is  understood  that  wherever 
sewage  can  be  diverted  to  a  point  below  the  outlet  sewer  at  reasonable 
expense,  this  should  be  done,  and  that  the  close  proximity  of  water 
intakes  and  cutlet  sewers  will  not  be  tolerated  by  any  good  sanitation. 

When  sewage  is  diverted  from  a  stream  or  lake  used  for  a  public 
water  supply,  or  to  be  discharged  in  the  first  instance  into  a  stream  not 
so  used,  purification  may  still  be  necessary  owing  to  the  smallness  of 
the  volume  of  water  receiving  the  sewage,  the  close  proximity  of  the 
water  to  houses  or  manufactories^  its  use  for  manufacturing,  boating, 
or  bathing  purposes.  In  fact,  the  majority  of  sewage  purification  plants 
in  this  country  do  not  discharge  their  effluent  into  public  water  supplies, 
even  at  points  remote  from  the  intakes,  although  a  number  of  such 
plants  have  been  built  because  sewage  had  been  diverted  from  drainage 
areas  used  for  public  water  supply  to  streams  too  small  to  receive 
crude  sewage,  notably  South  Framingham  and  Marlborough,  in  the 
Boston  drainage  area. 

SEWAGE  DISPOSAL  BY  DILUTION. 

m 

It  follows  from  the  above  that,  in  general,  the  chief  object  of  sewage 
purification  is  to  remove  organic  matter  which  otherwise  would  give 
rise  to  offensive  decomposition,  instead  of  the  removal  of  disease  germs, 
as  in  the  purification  of  water  supplies  polluted  with  sewage.  All  sur- 
face water,  not  stagnant  nor  already  overburdened  with  organic  matter 
of  animal  or  vegetable  origin,  contains. a  sufficient  amount  of  available 
oxygen  and  organic  life  to  oxidize  some  of  the  organic  matter  present 
in  sewage,  but  if  the  proper  rgtio  between  water  and  sewage  is  not 
maintained  offensive  decomposition  sets  in  and  a  nuisance  arises. 
Sedimentation  also  plays  an  important  part  when  sewage  is  discharged 
into  water.  A  certain  amount  of  organic  matter  may  be  deposited  on 
the  stream  bed,  and  gradually  decompose  without  offense,  but  if  the 
deposit  be  too  large,  gases  form  and  rise  to  the  surface  as  bubbles, 
and  solid  matter,  partially  decomposed,  also  rises  and  floats  on  the 
surface.  Besides  this,  in  times  of  low  water,  the  sewage  deposit,  or 
sludg^e,  is  exposed  on  the  banks  and  a  portion  of  the  beds  of  the  stream 
or  other  body  of  water.    This  last  naturally  occurs  in  hot  weather,  when 
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the  deposit,  being  exposed  to  the  hot  sun.  adds  its  contribution  to 
other  oflFensive  odors,  besides  being,  like  the  f  occulent  matter,  extremely 
offensive  to  sight. 

If  the  volume  of  water  be  large  enough  in  relation  to  the  sewage 
to  supply  the  necessary  oxygen  and  living  organisms  for  the  conversion 
of  the  organic  matter  into  mineral  compounds,  all  this  offense  is 
avoided,  and  a  w^ter  not  used  fo-  public  water  supply  or  extremely 
delicate  processes  of  manufacture  may  receive  sewage  without  harm. 
The  action  of  the  oxygen  and  living  or&ranisms,  in  the  case  of  satis- 
factory water  disposal,  upon  the  organic  matter  in  sewage  is  similar  in 
principle  to  the  same  action  in  land  disposal.  It  all  depends  upon  the 
proper  dilution  of  the  sewage,  and  may  therefore  be  termed  Disposal 
by  Dilution. 

It  must  not  be  thought  that  any  valuable  constituents  of  sewage 
that  might  be  utilized  at  a  profit  on  land  are  utterly  wasted  by  disposal 
into  river,  lake,  or  sea.  Nature  wastes  nothing.  Just  as  in  broad  irri- 
gation the  minute  forms  of  vegetable  life  known  as  bacteria  seize  upon 
the  organic  matter  in  the  sewage,  break  it  up  into  its  elements  and 
fit  it  for  plant  food,  so  in  the  water  the  lower  forms  of  life  make  pos- 
sible the  utilization  Ly  higher  forms  of  the  food  in  the  sewage,  some 
of  the  lower  forms  being  themselves  sacrificed  in  the  process  on  the 
altar  of  the  economy  of  Nature.  True,  the  sewage  in  question  may  not 
contribute  any  of  its  valuable  properties  to  the  community  disposing  of 
it,  but  in  the  present  state  of  the  art,  cheap  sewage  disposal  is  good 
sewage  disposal,  if  no  one  is  harmed  thereby,  and  nothing  is  cheaper 
than  water  disposal  under  favorable  circumstances. 

The  discharge  of  crude  sewage  into  water,  or  Disposal  by  Dilution, 
under  proper  conditions  is  shown  by  the  above  to  be  neither  objection- 
able nor  wasteful.  It  is  always  to  be  preferred  where  possible,  but,  unfor- 
tunately, it  is  growing  less  possible  as  our  population  becomes  denser, 
so  we  have  to  turn  to  other  means  of  sewage  disposal. 

THE  THREE  PRINCIPAL  METHODS  OF  SEWAGE  PURI- 
FICATION. 

When  sewage  must  be  treated  before  discharging  it  into  water,  the 
type  of  works  to  be  adopted  for  a  given  locality  will  depend  largely 
upon  the  character  and  volume  of  the  crude  sewage,  and  the  degree  of 
purity  to  be  attained,  and  other  local  conditions  affecting  the  cost  of 
construction  and  operation  of  the  various  kinds  of  works,  such  as  the 
price  of  land,  labor,  and  chemicals,  the  character  of  sand  or  soil  avail- 
able for  land  disposal,  and  whether  pumping  is  necessary. 

The  cost  of  land  and  its  suitableness  tor  the  treatment  of  sewage 
are  among  the  most  important  of  the  factors  named.     Near  large  centers 
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of  population  land  is  often  so  expensive  and  labor  so  high  as  to  ma^ke 
land  disposal  very  questionable,  if  not  utterly  impracticable,  though, 
when  suitable  land  is  available,  the  proximity  of  large  populations  may 
enable  sewage  farming  to  be  carried  on  so  successfully  as  to  materially 
reduce  the  cost  of  treating  the  sewage.  More  than  this  cannot  be 
expected  from  sewage  farming  in  this  country  at  present. 

The  relative  amounts  of  land  required  for  the  processes  commonly 
employed  rank  from  least  to  greatest  in  the  following  order:  Chemical 
precipitation;  intermittent  filtration,  and  broad  irrigation;  but  it  must  be 
remembered  that  chemical  precipitation  alone  affords  only  a  partial 
purification  of  sewage,  sometimes,  but  not  always,  sufficient  to  meet 
the  local  requirements. 

The  insufficiency  of  chemical  precipitation  in  some  cases,  the  diffi- 
culty of  getting  rid  of  the  sludge  incident  to  the  process,  and  the 
trouble  or  expense  involved  in  securing  a  sufficient  area  for  land  disposal, 
has  often  led  to  the  combination  of  the  two  processes,  especially  in  Eng- 
land. Indeed,  in  that  country  cities  are  often  so  hard  pressed  to  find 
suitable  land  for  intermittent  filtration,  let  alone  broad  irrigation,  that 
a  g^reat  variety  of  attempts  have  been  made  to  improve  on  chemical 
precipitation,  and  to  provide  some  means  of  artificial  filtration  at  a 
high  rate,  either  by  means  of  some  new  filtering  material,  or  by  changing 
the  natural  conditions  inherent  to  the  old. 

In  this  country,  also,  much  time  and  thought  have  been  given  to 
the  same  subjects,  although  the  problem  is  not  yet  so  urgent  as  in 
countries  with  a  population  denser  than  ours.' 

None  of  the  efforts  to  increase  the  degree  of  purification  effected 
by  chemical  precipitation  have  met  with  marked  success,  the  principal 
results  being  improvements  in  the  details  and  a  lowering  of  the  cost  of 
the  process.  Much  the  same  may  be  said  regarding  broad  irrigation 
or  sewage  farming.  It,  therefore,  has  come  about  that  most  of  the 
attempts  to  increase  rates  of  sewage  purification  methods  center  around 
some  form  of  filtration,  and  recognize  the  importance  of  bacterial  life. 
Some  of  these  attempts  will  be  outlined  later,  after  considering  the 
general  features  and  the  possibilities  of  the  three  established  forms  of 
sewage  purification,  chemical  precipitation,  intermittent  filtration,  and 
broad   irrigation. 

CHEMICAL  PRECIPITATION. 

Chemical  precipitation  may  be  describcl  as  sedimentation  hastened 
and  augmented  by  the  use  of  some  chemical  which  precipitates,  or 
throw^s  down,  the  suspended  matter  in  the  sewage,  and  at  the  same 
time  removes  or  transforms  some  of  the  matter  in  solution.  Simple 
sedimentation  removes  only  matter  in  suspension,  and  requires  a   long 
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time  to  do  that  to  any  extent.  The  Massachusetts  experiments  have 
shown  that  sedimentation  for  four  hours  will  remove  from  15  per  cent, 
to  30  per  cent,  of  the  organic  matter,  as  indicated  by  albuminoid 
ammonia.  Chemical  precipitation,  it  has  been  shown  by  both  experiment 
and  practice,  will  remove  some  50  per  cent,  to  60  per  cent,  of  the  organic 
matter,  mostly  matter  in  suspension.  Allowing  for  all  contingencies, 
a  tank  capacity  equal  to  one-third  the  daily  flow  of  sewage,  may  be 
taken  as  a  safe  figure.  This  allows  for  tank  out  of  use  for  cleaning, 
and  for  a  maximum  hourly  flow  of  sewage  twice  the  hourly  flow  in 
amount.  The  sewage  generally  flows  slowly  through  long  narrow 
tanks,  after  first  receiving  some  chemical.  The  clarified  liquid  is  con- 
stantly drawn  from  the  top  of  the  tank.  The  precipitate  or  sludge  sinks 
to  the  bottom,  and  must  be  removed  from  time  to  time.  The  removal 
is  effected  by  drawing  off  the  clarified  liquid  down  to  the  sludge,  which 
is  commonly  a  pasty  mass  about  90  per  cent,  water. 

The  disposal  of  sludge  is  one  of  the  most  difficult  problems  con- 
nected with  sewage  disposal.  Contrary  to  the  dreams  of  many,  it  has 
but  little  manurial  value,  most  of  the  fertilizing  material  remaining  in 
the  sewage  in  a  state  of  solution.  It  is  sometimes  dried,  and  sometimes 
pressed,  to  remove  as  much  moisture  as  possible,  and  sometimes  dumped 
at  sea.     In  a  few  instances  the  sludge  is  burned  after  being  ciried. 

The  chemicals  most  used  for  chemical  precipitation  are  lime,  or  lime 
and  sulphate  of  ammonia  combined. 

Where  a  partial  purification  only  is  required,  chemical  precipitation 
will  suffice,  but  in  such  cases  it  should  be  noted  that  land  treatment 
at  a  higher  rate  than  is  ordinarily  practiced,  is  also  available. 

INTERMITTENT  FILTRATION  AND  BROAD  IRRIGATION. 

Both  intermittent  filtration  and  broad  irrigation  transform  rather 
than  remove  organic  matter,  and  hence  may  be  made  to  entirely  eliminate 
the  sludge  problem.  Both  processes  also  depend  upon  bacterial  life 
for  their  action,  crops  being  raised  in  the  case  of  irrigation,  the  con- 
sideration of  which,  together  with  the  character  of  the  soil,  limits  the 
amount  of  sewage  that  can  be  applied,  or  makes  necessary  a  lower  rate 
of  application  per  acre,  and  hence  more  land  than  is  required  for 
intermittent  filtration.  Different  crops,  as  would  be  expected,  vary  in 
the  amount  of  sewage  that  they  can  receive  without  injury. 

The  bacteria  which  play  so  important  a  part  in  land  disposal  are 
called  nitrifying  organisms,  because  they  change  the  organic  matter  of 
sewage  from  unstable  compounds  to  fixed  mineral  compounds.  In  its 
elementary  stage  the  organic  matter  existed  as  albuminoid  ammonia. 
It  changes  iirst  to  so-called  free  ammonia,  then  to  nitrites,  and,  finally, 
to  nitrates  or  nitric  acid,  when  it  combines  with  some  mineral  base 
and  becomes  constant. 
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In  this  nitrifying  process  the  sewage  partially  fills  the  interstices  of 
the  sand  or  soil,  driving  out  a  part  of  the  air,  and  enveloping  the 
grains  of  sand  or  soil  with  a  thin  film  of  sewage.  The  nitrifying  organ- 
isms can  live  only  in  the  presence  of  oxygen.  If  a  sufficient  amount  of 
this  remains  in  the  filtering  material  the  bacteria  seize  upon  and  break  up 
the  organic  matter  deposited  in  the  thin  envelope  of  sewage  about  the 
sand  grains,  the  air  assisting  in' the  oxidizing  process,  as  well  as  enabling 
the  bacteria  to  live.  In  the  course  of  time  all  the  oxygen  in  the  pores 
of  the  filtering  material  becomes  exhausted.  The  application  of  sewage 
must  then  be  stopped,  the  bed  drained,  and  allowed  to  refill  with  air. 
The  size  and  shape  of  the  sand  grains  determines  the  air  space,  and 
this,  in  turn,  the  frequency  and  size  of  the  doses  of  sewage.  All  the 
details  of  this  phase  of  the  subject  have  been  most  exhaustively  studied 
at  the  Lawrence  Experiment  Station  of  the  Massachusetts  State  Board  of 
Health,  and  the  results  are  set  forth  at  length  in  the  reports  of  that  Board, 
beginning  with  the  year  1890.  The  effects  of  temperature,  scraping  and 
stirring  the  upper  layer  of  filter  beds,  and  various  other  factors,  have 
also  been  studied  and  reported  on  by  the  Board. 

The  maximum  rate  of  intermittent  filtration,  where  a  very  p«re 
effluent  is  desired,  and  under  the  most  favorable  conditions,  is  100,000 
gallons  per  acre  per  day.  Broad  irrigation  will  handle  only  at  a  much 
lower  rate. 

CROPS  ON  FILTER  BEDS. 

In  this  country  crops  have  been  raised  on  filter  beds  in  a  number  of 
instances,  and  with  fair  success.  All  attempts  to  raise  crops  in  con- 
nection with  sewage  disposal,  whether  on  filter  beds  or  regular  broad 
irrigation  areas,  are  open  to  the  danger  that  financial  returns  will  be 
put  before  sanitary  considerations,  a  thing  most  strenuously  to  be 
resisted.  If  to  this  the  fact  is  appreciated  that  the  raising  of  crops 
increases  the  number  and  skill  of  the  laborers  required,  and  demands  a 
manager  who  is  something  of  an  engmeer,  chemist,  biologist,  farmer, 
and  merchant,  all  in  one,  and  the  dangers  besetting  attempts  at  sewage 
farming  are  seen  to  be  many  and  various.  The  temptation  under  our 
too  prevalent  system  of  city  government  is  to  put  a  sewage  disposal 
plant  in  the  hands  of  some  good  party  man,  without  regard  to  his  fitness 
for  the  place.  It  is  likely  to  be  considered  as  rather  a  nasty  job,  anyhow, 
(an  entire  misapprehension  as  regards  well-managed  works),  and  this 
idea  does  not  tend  to  increase  the  ability  of  the  appointees  to  the 
position  of  manager  and  assistants.  These  facts  regarding  party  politics 
and  sewage  farms  should  be  considered  as  obstacles  to  be  removed  when- 
ever this  method  of  disposal  seems  by  all  means  the  best  one,  rather 
than    reasons   for  adopting   some   other   plan,    but   when    there    is    con- 
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siderable  doubt  as  to  the  best  system  to  adopt,  the  difficulties   named 
may  sometimes  be  allowed  to  decide  against  sewage  farming. 

It  has  already  been  stated  that  crops  are  some  times  raised  on  filter 
beds  with  fair  success.  This  may  be  taken  as  a  possible  point  in  favor 
of  intermittent  filtration,  since  it  renders  disposal  possible  either  with 
or  without  crops,  the  area  always  being  ready  for  filtration  when  no 
crops  are  in  hand. 

ATTEMPTS   TO    INCREASE   THE   RATE    OF   SEWAGE   PURI- 

FICATIONT. 

Alusion  was  made  above  to  recent  attempts  to  materially  diminish  the 
area  required  for  the  disposal  of  sewage,  and  to  eliminate,  as  far  as 
possible,  deposits  of  organic  matter,  or  sludge  on,  or  in,  the  beds. 
Experiments  to  these  ends  have  been  made  by  the  Massachusetts  State 
Board  of  Health,  and  by  Col.  George  E.  Waring,  Jr.,  M.  Inst.  C.  E., 
Commissioner  of  Street  Cleaning  in  New  York,  in  this  country,  and  by 
several  parties  in  England.  I  corresponded  with  Mr.  Waring  just  before 
I  came  down  here,  a  couple  of  weeks  ago,  and  he  promised  he  would 
add  a  little  to  this  paper.  I  have  not  heard  from  him  since.  I  just 
refer  to  the  matter. 

The  Massachuseets  people  have  directed  their  attention  principally 
to  the  removal  of  organic  matter,  before  beginning  filtration  proper, 
trying  for  this  purpose  simple  sedimentation,  chemical  precipitation,  and 
rapid  filtration,  or  screening  through  coarse  gravel  and  coke,  the 
screening  being  accompanied  by  forced  aeration  in  the  case  of  the  gravel. 

The  latest  published  reports  pronounce  screening  through  gravel, 
with  forced  aeration,  followed  by  ordinary  filtration  at  a  rate  higher 
than  that  usually  employed,  as  a  ''scientific  success,"  and  state  that  it 
"perhaps,  under  favorable  conditions,  could  be  used  practically."  This 
is  very  guarded  language,  and  implies  ^r.ive  doubts  as  to  the  practi- 
cability of  the  process,  after  many  months  of  careful  study. 

Sedimentation  and  chemical  precipitation  each  njake  possible  a 
materially  higher  rate  of  filtration,  but  each  gives  rise  to  the  sludge 
disposal  problem,  and  is  more  or  less  expensive  besides.  Straining 
through  coke,  followed  by  filtration,  seems  to  have  given  the  most  prom- 
ise of  success  of  any  of  the  methods  tried  in  this  connection  at  Law- 
rence.   The  coke,  it  is  thought,  could  afterwards  be  used  as  fuel. 

While  the  Massachusetts  experiments  with  aerated  filter  or  screen- 
ing beds  as  a  preliminary  to  filtration,  seem  to  promise  but  little  as  yet, 
Col.  Waring  in  this  country,  and  Mr.  Sidney  Lowcock  in  England, 
claim  a  distinct  advantage  in  the  forced  aeration  of  such  beds.  Col. 
Waring  has  ably  set  forth  the  details  of  his  experiments  in  a  pamphlet 
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to  be  obtained  by  addressing  him  at  New  York,  and  Mr.  Lowcock's 
process  has  been  well  described  by  himself  in  the  Proceedings  of  the 
Institution  of  Civil  Engineers  for  March,  1894. 

On  the  wh'-le,  these  various  attempts  to  devise  some  means  to 
accelerate  the  rate  of  filtration,  and  thus  diminish  the  necessary  land 
area,  may  be  pronounced  as  worthy  of  further  investigation,  but  as  not 
yet  carried  far  enough,  especially  in  actual  practice,  to  determine  their 
efficiency  and  cost,  as  compared  with  methods  long  established  and 
giving  well-known  results. 

In  passing,  mention  may  be  made  of  a  sewage  purification  plant  at 
Reading,  Pa.,  pu*  in  operation  about  a  year  ago,  and  designed  to 
filter  sewage  at  a  very  hijgh  rate.  This  plant  consists  of  two  beds,  one 
over  the  other,  the  sewage  falling  from  the  upper  to  the  lower  bed  in 
drops. 

Mr.  Thompson:     What  distance  apart,  Mr.  Frost? 

Mr.  Frost:     I  think  they  are  about  12  feet. 

Mr.  Thompson:     How  manv  are  built? 

Mr.  Frost:  Two — one  above  the  other.  It  is  a  Philadel- 
phia concern  that  erected  it,  and  it  is  quite  expensive. 

It  is  claimed  that  the  aeration  effected  by  the  dropping  of  the  sewage, 
coupled  with  that  secured  in  the  beds  (which  are  said  to  be  especially 
designed  to  effect  aeration,  and  the  double  filtration  together),  render 
possible  a  high  degree  of  purification  at  a  very  high  rate  of  filtration. 
The  contract  capacity  of  the  plant  at  Reading  was  5,000,000  gallons  per 
24  hours,  yet  each  bed  has  a  total  area  of  only  12.500  sq.  ft.  ,or  less  than 
one-third  of  an  acre. 

THE  SEPTIC  TANK. 

One  other  new  method  of  sewage  purification  remains  to  be 
-described.  The  septic  tank  process,  regardmg  which  much  has  been 
written  of  late,  depends  upon  bacterial  action  first  in  a  closed  dark 
tank,  then  in  a  rapidly  working  filter.  The  septic  tank  attempts  to  bring 
into  service  those  bacteria  living  in  the  absence  of  air,  termed  anaerobic, 
giving  tHfe  ordinary  aerobic  bacteria  a  chance  afterwards  in  the  filter 
beds,  where  a  high  rate  of  filtration  is  believed  to  be  rendered  possible 
through  the  previous  reduction  of  suspended  matter.  The  possibly  fatal 
objection  to  this  process  is  the  fact  that  a  tank  capacity  .sufficient  for 
the  entire  sewage  flow  of  24  hours  must  not  only  be  provided,  but  the 
tanks  must  be  so  covered  as  to  exclude  light  and  air,  greatly  increasing 
the  cost.     When  the  sewage  has  passed  through  the  septic  tank  it  must 
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Still  be  filtered.  After  all  this  expensive  construction  has  been  provided 
and  the  sewage  passed  through  the  tank  and  filters,  only  a  com- 
paratively low  degree  of  purificatiojL  is  obtained,  according  to  the 
latest  information  on  the  subject.  An  experimental  plant  of  this  system, 
on  a  working  scale,  has  been  in  operation  at  Exeter,  England,  for  some 
months  past,  under  the  direction  of  Mr.  Donald  Cameron,  City  Surveyor 
of  the  city  named. 

PURIFICATION  WORKS  FOR   LARGE  CITIES   FEASIBLE. 

An  attempt  has  been  made  in  the  foregoing  to  present  in  outline  the 
present  status  of  sewage  purification.  The  growmg  need  for  sewage 
treatment  in  this  country  is  apparent.  Experience  has  demonstrated 
that  either  chemical  precipitation  or  land  disposal  may  be  relied  upon 
to  do  the  required  work,  although  chemical  precipitation  alone  will 
not  suffice  when  a  high  degree  of  purification  is  required. 

A  number  of  villages,  towns  and  smaller  cities  in  this  country 
have  sewage  purification  plants  in  operation.  As  yet  the  largest  city  in 
the  United  States  that  has  built  such  a  plant  is  Worcester,  Mass.,  with 
a  population  of  about  85,000  in  1890.  But,  if  the  «maller  cities  and 
towns  with  their  limited  resources,  can  purify  their  sewage,  certainly  the 
great  cities,  with  proportionately   larger   means,   can   do  so. 

The  three  greatest  cities  of  Europe  purify  their  sewage:  Loodon  by 
chemical  precipitation;  Paris  and  Berlin  by  broad  irrigation,  the  latter 
city  having  acquired  about  20,000  acres  for  sewage  farms,  a  large  part 
of  which  is  under  cultivation.  Many  other  European  cities,  great  and 
small,  purify  their  sewage.  What  our  smaller  municipalities  at  home, 
and  cities  big  and  little  abroad  do,  certainly  our  larger  American  cities 
can  successfully  carry  out.  if  they  set  about  it. 

In  the  matter  of  disposal  by  dilution,  our  American  cities  have 
already  done,  or  are  doing,  great  things.  Boston  and  surrounding  towns 
have  built  great  trunk  sewers  and  pumping  stations  for  disposal  in  tide 
water:  Providence,  R.  I.,  for  years  has  been  engaged  in  the  same  work, 
provision  being  made  for  chemical  precipitation  later  on,  if  necessary;. 
Chicago,  as  is  well  known,  is  spending  $30,000,000  on  its  drainage  chan- 
nel, principally  for  the  disposal  of  its  sewage,  and  must  add  millions  to 
this  sum  before  the  necessary  changes  in,  and  additions  to,  its  street 
sewerage  system  will  make  possible  the  full  benefit  of  the  drainage 
channel.     Other  large  cities  have  similar  work  in  hand. 

There  is  no  hesitation  to  expend  untold  millions  for  works  to  dis- 
charge crude  sewage  into  water,  although  a  little  prophetic  insight  might 
reveal  to  many  cities  that  the  future  will  demand  something  in  addition. 
The  problem  is  complicated  in  practically  all  of  our  large  cities  by  the 
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fact  that  combined  systems  are  in  use,  and  that  there  are  many  points 
of  outfall  on  different  levels.  Probably  in  most  cases  heavy  storm  flows 
could  be  discharged  at  the  present  outlets  without  treatment,  only  the 
dry  w^eather  flow  being  subjected  to  purification.  Some  instances  may 
exist  where  a  separate  system  would  be  more  economical. 

In  conclusion,  sewage  purification  on  a  large  scale  seems  to  be  a 
bugbear  that  most  American  communities  look  forward  to  with  a 
shrinking  dread.  But  it  must  and  will  come,  and  our  American  Engi- 
neers and  Boards  of  Public  Works  will  show  themselves  equal  to  the 
occasion  when  the  critical  moment  arrives,  as  they  have  so  often  done 
in  the  past.     (Applause.) 

The  President:  The  next  is  the  report  of  the  Committee 
on  Water  Supply.  Mr.  Keating  is  on  his  way  here,  and  has 
a  report  to  make,  but  he  will  not  get  here  until  to-morrow 
noon,  I  understand.  This  brings  us  to  the  paper  on  Locating 
and  Removing  Sources  of  Pollution  from  a  Surface  Water 
Supply,  by  M.  R.  Sherrerd,  of  Newark,  N.  J. 

"LOCATING    AND    REMOVING    SOURCES    OF    POLLUTION 

FROM  A  SURFACE  WATER  SUPPLY." 

MORRIS   R.  SHERRERD,   ENGINEER    AND    SUPERINTENDENT    DEPARTMENT 

WATER,    NEWARK     N.    J. 

"The  germ  theory,"  as  applied  to  the  improvement  of  water  supply, 
is  particularly  useful  in  locating  sources  of  pollution  in  such  a  supply 
when  it  is  obtained  from  surface  drainage. 

Until  recently  analytical  examinations  were  considered  sufficient 
when  they  embraced  a  chemical  analysis  of  the  water.  Now  it  is  essen- 
tial to  determine  the  kind  and  number  of  living  things  (micro  organ- 
isms) present  in  a  water  as  well  as  its  chemical  ingredients,  in  order 
that  the  quality  may  be  determined,  and  its  potability  established. 

To  use  a  chemical  analysis  to  ascertain  the  presence  of  pollution  in 
a  water  supply  would  necessitate  a  large  number  of  determinations  to 
first  establish  the  normal  condition  of  a  water,  while  in  a  bacteriological 
examination  the  presence  of  sewage  contamination  can  be  at  once  made 
known. 

All  surface  supplies  of  any  considerable  size  must  of  necessity  be 
collected  from  streams  which  have  numerous  tributaries,  any  one  of 
which  may  be  a  source  of  possible  pollution. 

In  treating  this  subject  let  us  briefly  consider  the  methocl  followed 
in  a  case  which  recently  came  under  the  writer's  notice. 
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A  systematic  bacteriological  examination  of  a  water  supply  made 
at  the  point  of  delivery  to  the  consumers,  having  shown  slight  traces 
of  the  presence  of  the  bacillus  coli  communis  (thus  indicating  the 
probable  contamination  to  a  small  degree  from  sewage),  a  thorough 
investigation  of  the  water  shed  was  undertaken. 

To  facilitate  the  work  and  also  to  locate  the  more  dangerous  places, 
samples  were  taken  at  the  point  of  intake,  at  the  several  impounding 
reservoirs,  just  above  the  junction  of  all  main  streams,  and  at  all  places 
where  foetal  matter  was  known  or  suspected  to  drain  into  the  streams. 
An  inspection  of  the  location  of  outhouses,  barns,  etc.,  was  also  made. 
By  considering  the  results  obtained  from  the  examination  of  the  water, 
and  the  position  of  the  buildings,  the  location  of  the  dangerous  points 
on  a  water  shed  covering  many  square  miles,  was  soon  determined. 

The  examination  of  the  water  of  the  main  streams  shows  the  bene- 
ficial effect  of  aeration  in  reducing  the  number  of  bacteria.  As  shown 
below: 

At  a  point  on  one  of  the  main  streams  about  eleven  miles  from  the 
intake  37,500  bacteria  per  cubic  centimeter  were  found,  while  five  miles 
below  this  point  on  the  main  stream  the  examination  showed  15,890 
bacteria  per  C.  C,  and  at  a  point  three  miles  below,  this  stream  gave 
7.445  bacteria  per  C.  C,  and  at  the  head  of  the  intake  reservoir,  5,440 
bacteria  per  C.  C.  were  found.  From  the  intake  to  the  distributing 
reservoirs  the  water  traverses  some  twenty  miles  of  conduit,  and  the 
rapid  destruction  of  bacteria  continues. 

The  water  when  delivered  at  the  lower  end  of  the  conduit  does  not 
show  over  130  bacteria  per  C.  C,  and  at  times  runs  as  low  as  80. 

At  no  point  were  pathorgenic,  Or  disease  producing  germs,  found, 
and  even  the  colon  baccillus  were  much  reduced  in  numbers,  due  to 
aeration  and  sedimentation  by  the  time  the  water  reached  the  consumer. 

The  presence  of  the  colon  baccillus,  while  not  alarming  in  itself, 
should,  however,  be  traced  to  its  source  and  eliminated  to  prevent  the 
infection  of  a  water  supply,  which  is  liable  to  occur  when  the  small 
streams  receive  contamination  from  disease-producing  conditions. 

On  one  of  the  smaller  streams  the  advantage  of  bacteriological 
examination  is  clearly  shown,  where  in  a  distance  of  less  than  five 
hundred  feet  the  number  of  bacteria  found  varied  from  4,240  to  324,360 
per  C.  C,  and  showed  conclusively  that  the  drainage  from  a  considerable 
number  of  houses  entered  the  stream  between  the  points  where  the 
samples  were  taken,  a  condition  suspected  but  not  positively  known, 
no  indications  being  present  on  the  surface  of  the  ground  to  show  that 
this  state  of  affairs  existed. 

The  removal  of  sources  of  pollution  from  a  water  shed  is  a  more 
difficult    matter   and    requires    stringent   measures.     The    most   effectual 
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method  is  to  purchase  the  property,  at  least  at  the  more  dangerous 
points,  and  remove  any  possibility  of  drainage  from  outhouses.  The 
way  usually  resorted  to  seems  to  give  the  worst  results,  viz.:  to  have 
extreme  laws  passed  for  the  prevention  of  pollution  and  not  be  able  to 
enforce  them. 

A  more  effectual  and  certainly  quicker  way  would  be  to  undertake 
the  construction  of  suitable  vaults  and  have  them  constantly  examined 
and  kept  in  a  sanitary  condition.  If  this  plan  were  carried  out  in  a 
systematic  manner,  at  least  for  small  wat^r  sheds,  sparsely  inhabited,  all 
positively  dangerous  sources  of  contamination  could  be  removed. 

These  few  remarks  would  seem  to  indicate  the  importance  of  con- 
stant bacteriological  examinations  of  a  water  supply,  and  it  is  certainly 
the  surest  way  to  know  exactly  the  condition  of  the  water  being  sup- 
plied to  a  city  as  regards  danger  from  pathor genie  germs.  The  conclu- 
sion is  inevitable  that  such  examinations  should  constantly  and  sys- 
tematically be  made,  and  upon  the  discovery  of  any  indication  of 
sewage  contamination  its  source  should  be  found  and  removed. 

The  President:  We  have  another  paper  on  this  subject: 
"Filtration  of  Davenport,  la.,  Water  Supply,"  by  Mr.  E.  W. 
Boynton,  commissioner,  of  Davenport,  la. 

Mr.  Boynton:  Mr.  President  and  Gentlemen:  I  have  some 
photographs  showing  the  work  done  by  the  Board  I  am  a  mem- 
ber of. 

Mr.  Boynton  passed  around  to  the  members  of  the  Society 
the  photographs  illustrating  the  work  referred  to  in  his  .paper, 
and  then  read,  as  follows: 


FILTRATION  OF  THE  DAVENPORT,  IOWA,  WATER  SUPPLY. 

BY     E,    \V.    BOYNTON,    COMMISSIONER    PUBLIC    WORKS,    DAVENPORT,     I.\. 

Gentlemen:  The  Davenport  water  works  was  founded  by  the  Hon. 
Michael  Donahue  in  1872,  Mr.  Donahue  serving  as  president,  con- 
structor and  manager  until  his  death,  October,  1892.  While  the  works 
did  not  prove  a  financial  success  during  his  life,  his  aim  to  place  in 
Davenport  one  of  the  finest  and  most  complete  water  works  systems  in 
the  West  was  crowned  with  success,  and  will  stand  as  a  monument  to 
his  memory. 
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The  Davenport  water  works  system  comprises  two  pumping  sta- 
tions, a  filter  plant,  reservoir,  fifty  miles  of  mains,  503  fire  hydrants. 
The  maximum  pumping  capacity  of  the  plant  is: 

Pumping  station  No.  i,  11,000,000  gallons  daily. 
Pumping  station  No.  2,  7,500,000  gallons  daily. 
Present  total  capacity,  18,500,000  daily. 

There  are  now  building  under  contract  two  additional  pumps  of 
5,000.000  gallons  capacity,  which  will  increase  the  total  pumping  capacity 
to  28,000,000  gallons  per  day.  The  water  supply  is  taken  from  the 
Mississippi  River  through  a  tunnel  about  2,000  feet  long,  built  under 
the  bed  of  the  river  out  to  the  navigable  channel. 

Pumping  station  No.  i  comprises  the  original  works  and  is  situated 
on  the  Mississippi  River,  about  a  mile  above  the  Government  bridge. 
At  this  station  is  located  the  filter  house.  The  filter  plant  consists  of 
ten  double  filter  shells,  each  7^  feet  in  diameter  By  32  feet  long,  built 
of  mird  homogeneous  steel  of  60,000  pounds  tensile  strength  of  five- 
eighths  of  an  inch  in  thickness,  and  stood  a  proof  test  of  200  pounds 
per  square  inch.  The  capacity  of  the  filters  is  7,500,000  gallons  in  24 
hours.  The  filters  are  so  arranged  that  any  otie  of  them  can  be  operated 
separately  or  the  whole  battery  collectively.  The  filters  are  about  three 
quarters  full  of  sand  (originally  white  sea  sand),  amounting  to  about 
thirty  car  loads  brought  from  Horn  Island,  in  the  Gulf  of  Mexico.  Now 
another  but  similar  sand  from  Wisconsin  is  used. 

The  water  is  forced  by  the  pumps  through  five  feet  of  sand  through 
a  peculiar  shaped  screen,  made  of  extremely  fine  slits  sawed  through 
cylinders  of  heavy  seamless  tubing,  made  of  composition  metal,  thence 
out  into  the  mains  to  the  city.  The  process  renders  the  water  when  taken 
from  the  river,  even  at  the  highest  floods,  as  bright,  clear  and  sparkling 
as  spring  water. 

The  sediment  and  other  matter  which  is  removed  from  the  water 
is  retained  for  the  time  in  the  filter  on  the  top  of  the  sand,  and  to 
remove  this  quickly  and  thoroughly  with  the  highest  economy  and  'the 
greatest  certainty,  is  the  chief  feature  of  excellence  in  a  filter  plant. 
The  method  followed  during  the  progress  oi  washing  is  in  the  shape  of 
thousands  of  fine  powerful  jets,  and  to  apply  them  directly  at  the  place 
where  the  dirt  accumulates,  and  to  wash  at  the  same  time  by  reversing 
the  current  of  water  from  the  bottom  of  the  sand  bed.  This  is  accom- 
plished by  supplying  the  water  to  the  filter  through  horizontal  perforated 
arms  attached  to  a  central  vertical  pipe  attached  to  a  piston,  and  in 
such  a  manner  that  by  admitting  the  water  pressure  from  the  mains  to 
this  piston  the  arms  are  forced  downward  and  back  through  the  filtering 
material,  applying  the  washing  jets  each  three-sixteenths  of  an  inch  in 
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diameter,  and  under  60  pounds  pressure  to  every  grain  of  sand  throwing 
the  whole  into  violent  agitation,  thus  scouring  the  sand  completely 
clean,  and  washing  the  dirt  and  sediment  off  through  a  drain  into  the 
river   below  the  works. 

The  thoroughness  of  the  work  and  the  ri'pidity  of  the  operation  are 
such  that  it  requires  less  than  five  minutes  to  wash  a  filter.  Another 
feature,  and  by  no  means  an  imimportant  one,  is  a  process  of  sterilizing 
the  filter  and  sand  bed  by  turning  into  them  through  pipes  connected 
to  the  battery  of  steam  boilers  powerful  jets  of  superheated  steam. 

One  more  important  thing  and  the  one  that  by  its  use  makes 
mechanical  filtration  possible  is  the  coagulation  and  the  use  of  coagulants 
in  the  process  filtration.  By  coagulation  is  meant  the  addition  to  the 
water  of  certain  astringents,  notably  alum,  sulphate  of  alumina,  or  per- 
chloride  of  iron,  in  sufficient  quantities  to  deprive  all  of  the  sediment, 
no  matter  how  great  in  amount,  or  how  sticky  its  nature,  and  changing 
it  into  a  ligfiter  flocculent  condition,  whereby  the  same  can  be  easily 
arrested  by  the  sand  beds  in  the  filters.  Coagulation  is  accomplished, 
when  necessary,  at  Davenport  by  using  about  three-eighths  of  a  grain  of 
sulphate  of  alumina  per  gallon  of  water.  Careful  tests  show  that  from 
70  to  90  per  cent,  of  the  alumina  in  solution  injected  into  the  water 
before  filtration  is  absorbed  by  the  matter  in  suspension,  forming  a 
coagulated  mass  on  the  sand  bed,  which  is  washed  out  when  leaving  the 
filters.  Albert  R.  Leeds,  Ph.  D.,  Professor  01  Chemistry.  Stevens 
Institute  of  Technology,  Hoboken,  New  Jersey,  in  an  address  made  by 
him  before  the  Rochester  Chamber  of  Commerce,  May  12,  1891 :  "All 
natural  water  contains  in  solution  carbonate  of  lime,  to  which  its  hard- 
ness is  due;  when  sulphate  of  alumina  is  introduced  into  the  water  it  is 
decomposed  by  'the  carbonate  of  lime,  and  sulphate  of  lime  is  formed 
and  hydrate  of  alumina  is  set  free.  It  is  a  perfectly  white  translucent 
jelly.  It  forms  on  the  surface  of  the  filter  bed  in  contact  with  the  grains 
of  sand,  and  when  the  smajlest  particle  of  silt  or  the  bacteria  come  in 
contact  with  it  they  are  caught  by  it  and  held.  It  is  possible  to  entirely 
remove  the  bacteria  from  water  by  the  use  of  this  jelly." 

These  filters  worked  in  that  manner  have  been  repeatedly  tested  and 
that  point  has  been  most  carefully  established.  There  are  some  people 
who  think  no  chemical  substitute  whatsoever  can  rightly  be  employed  in 
the  purification  of  water.  If  you  examine  the  analysis  of  river  water  you 
will  find  it  contains  naturally  some  alumina;  **it  is  the  alumina  in  the 
soil  which  makes  'the  water  of  driven  wells  filtered  water.  It  is  the 
alumina  in  the  soil  which  makes  spring  water  so  bright." 

And  still  the  company  does  not  cease  its  efforts  to  obtain  clear  and 
wholesome   water,   for  it  has   Professor  Erastus   G.   Smith,    professor   of 
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chemistry,  Beloit  College,  Beloit,  Wisconsin,  to  make  a  chemical  exam- 
ination twice  each  month,  and  he  has  always  found  the  filtered  water  in 
potable  condition. 

The  following  from  Prof.  Smith  may  be  of  interest  to  you,  as   it 
shows  the  work  done  by  our  filters. 

BELOIT  SANITARY  LABORATORY. 

Erastus  G.  Smith,  Ph.  D.,  Dirkctor. 

Bei.oit.  Wis.,  Sept.  30,  1897. 

Mr.  Boynton,  Commissioner  Bo.\rd  of  Public  Works.  Davenport, 
low  A. 

Dear  Sir:  In  reply  to  your  inquiry  regarding  the  quality  of  the 
water  at  Davenport,  Iowa,  as  fumjshed  by  the  Davenport  Water  Com- 
pany, I  would  state  that  analyses  of  the  water  used  and  delivered  by 
the  company  have  been  made  r.t  the  laboratory  for  practically  every 
month  since  1892.  It  has  been  the  aim  of  such  analysis  to  determine  the 
character  of  the  water  as  taken  from  the  Mississippi  River;  and  determine 
what  fluctuations,  if  any,  it  was  subject  to,  and  how  the  same  could  be 
most  efficiently  treated  to  deliver  as  good  a  grade  of  water  as  possible 
to  the  citizens  and  consumers.  Since  1802,  when  the  first  analyses  were 
made,  chemical  analyse^  have  been  made  quite  regularly  and  reports  on 
same  submitted,  and  on  such  analyses  the  cpcration  of  the  filters  has  been 
practically  based. 

Regarding  the  raw  waters  of  the  Mississippi  River,  I  would  say  that 
they  vary  in  character  from  a  water  nearly  clear  and  of  fair  quality  to 
a  water  muddy,  loaded  with  silt,  carrying  the  sewagic  materials  washed 
in  by  deluging  local  storms  from  the  cities  along  the  banks,  and  during 
periods  of  the  year,  notably  the  late  spring  and  early  summer  months, 
stained  with  a  water  swept  out  from  the  cedar  swamps,  or  from  the  logs 
and  vegetable  debris  carried  by  the  stream.  Such  a  water  is  exceedingly 
difficult  to  handle  and  at  times  defies  all  attempts  at  purification.  During 
each  year  in  every  month  except  the  month  of  June  the  limits  of 
impurity,  as  yet  by  our  best  authorities  as  permissible  for  good  and 
acceptable  waters,  have  been  much  higher  than  results  obtained.  During 
June  the  waters  receive  the  deep  "log-juice"  stain  alluded  to  above  and 
the  data  then  approach  more  nearly  such  limits.  Whether  this  has  any 
special  sanitary  significance  is  fairly  a  matter  of  doubt.  Take,  for 
example,  the  year  1896.  and  the  single  dorermination  of  albuminoid 
ammonia  which  probably  is  as  significant  a  factor  as  any  single  one  in 
estimating  the  character  of  the  pollution  of  a  stream,  and  from  my  note- 
books take  the  following  data  of  the  successive  monthly  samples,  the 
figures  indicating  f^arts  per  million  of  water. 

Month.  Raw  Water.  FUfer«»d  Water. 

January 06  .04 

February 40  .10 

March 28  .05 

April 50  .09 

May 60  .10 

July  8 28  .16 

July  31 60  .08 

September .31  .14 

October 20  .^) 

December 35  .12 
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Any  person  conversant  with  such  data  will  observe  at  once  the 
serious  character  of  the  water  at  times  and  the  marked  improvement  in 
the  filtered  water  and  especially  the  uniformity  of  the  same.  It  would  be 
interesting  to  extend  this  comparison  to  other  data,  as  the  solids,  the 
free  ammonia,  the  oxygen  consumption  of  the  water,  and  we  would  find 
a  very  similar  result.  During  single  years,  and  comparing  year  and 
year,  we  have  been  stsrprised  '.o  see  the  uniformly  good  results  of  the 
action  of  the  filters  from  the  chemical  stand-point. 

The  development  of  sanitary  science  has  demanded  the  investigation 
of  filter  efficiency  from  the  biological  stand-point.  Some  bacteriological 
work  has  been  done  already  at  the  suggestion  of  the  management  of 
the  company.  .Some  such  investigations  were  made  during  December, 
1896,  and  the  early  part  of  this  year,  and  I  take  pleasure  in  giving  you 
some  results  from  my  note-book: 

No.  of  Bacterid  per  C.  C.  of  Water  on  GrelatlDe. 

/ • » 

Raw  Mlsslfiwlppl 
River  Water.  Same  Filtered. 

December  6,  1896 4i00O  83 

February  3,  1897 680  45 

April  8,  1897 3.500  34 

May  14,  1897 384  32 

Of  such  of  these  bacteria  as  grow  at  bodily  temperature,  and  the»*e- 
fore  more  presumably  ot  sewagic  character,  I  would  note: 

Ni>.  of  Bacteria  on  Agar-Agar  at  fl7**  C. 

Raw  Miasisftlppi 
River  Water.  Same  Filtered. 

December  6,  1896 12  0 

February  3,  1897 9  o 

April  8,  1897 65  o 

These  results  are  exceedingly  interesting  and' suggestive,  and  import- 
ant in  estimating  the  efficiency  of  a  system  of  filtration.  Owing  to  the 
repairs  now  being  made  to  the  station  at  Davenport  and  my  absence 
from  Beloit  abroad  during  the  whole  summer,  both  chemical  and  bacterio- 
logical work  has  been  momentarily  interrupted,  but  will  be  resumed 
at  once. 

Hoping  above  answers  fully  your  inquiry,  it  is, 

Respectfully  submitted, 

ERASTUS  G.  SMITH. 

Since  the  filter  plant  has  been  in  use,  there  has  been  a  great  reduc- 
tion in  the  number  of  cases  of  typhoid  fever.  Many  of  these  cases  in 
the  last  few  years  have  been  caused  by  the  use  of  well-water,  and  only 
a  very  few  cases  in  which  filtered  water,  has  been  used. 

The  following  is  a  list  of  the  typhoid  and  typho-malarial  fever  cases. 

In   1888  there  were  seven  cases. 
In   1889  there  were  fourteen  cases. 
In  1890  there  were  fourteen  cases. 
In   1891  there  were  seven  cases. 
In   1892  there  were  four  cases. 
In   1893  there  were  ten  cases. 
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In  1894  there  were  five  cases. 
In  1895  there  were  eight  cases. 
In  1896  there  were  three  cases. 
In  1897  there  were  two  cases. 

In  the  year  1893  three  cases,  and  1896  two  cases  were  brought  to  our 
hospital  from  outside  the  State. 

So  that  in  1893  we  had  seven  cases. 

In  1896  we  had  one  case  frpm  the  city  of  Davenport. 

To  what  extent  the  introduction  of  pure  filtered  water  has  also 
limited  the  prevalence  of  diptheria,  and  other  diseases  that  ri«n  mi  filiii, 
we  can  perhaps  guess  blindly  at  best,  but  we  are  well  assured  of  the  o^rcat 
efficacy  of  our  filters  as  a  prophylactic  in  these  maladies.  What  we 
do  know,  is  this,  we  can  open  a  faucet  anywhere  in  Daveiiport  and 
show  from  it  a  stream  of  clear  crystal  water,  as  bright  as  any  that  flows 
from  the  mountain  snows,  and  that  we  have  solved  the  question  '>f 
water  purification.  It  has  cost  thousands  of  dollars  to  accomplish  this, 
and  there  has  been  no  increase  in  the  rate,  by  way  of  compensating  the 
company  for  this  large  outlay. 

Its  customers  are  steadily  increasing  and  it  is  regarded  with  ienti- 
ments  of  friendly  affection  that  do  not  exist  on  the  part  of  any  city  in 
this  region  towards  any  other  water  company.  I  am  indebted  to  the 
kindness  of  the  Davenport  Water  Company,  and  especially  to  the  able 
secretary,  Col.  J.  P.  Donahue,  for  the  photographs,  and  the  information 
contained  in  this  paper. 

TThe  President:  Mr.  Sherrerd  has  another  short  paper  on 
this  same  subject;  1  understand  it  is  brief. 

Mr.  Sherrerd:  At  the  last  meeting  of  the  Xew  England 
Water  Works  Association,  Mr.  Hawley,  Supt.  at  Atlantic  City, 
gave  a  talk  on  the  introduction  of  meters  at  Atlantic  City, 
which  was  one  of  the  best,  as  I  understood,  of  that  convention. 
I  wrote  Mr.  Hawley,  asking  him  if  he  would  not  put  that  sub- 
ject in  shape  for  this  meeting.  He  has  given  a  short  paper  here, 
which  I  thought  would  be  interesting,  and  with  your  permis- 
sion I  will  read  it. 

(Presented  and  read  at  the  Nashville  meeting  of  the  Ameri- 
can Society  of  Municipal  Improvements,  by  M.  R.  Sherrerd.) 
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THE  RESULTS  OF  THE  INTRODUCTION  OF  WATER  METERS 

AT  ATLANTIC  CITY,  N.  J. 

BV  W.   C.    HAWLEY,   C.    E.,   SUPT.    WATER   DEP  T,   ATLANTIC   CITY,    N    J. 

Atlantic  City  is  located  on  a  long  narrow  sandy  island,  no  part  of 
which  has  an  elevation  of  more  than  12  or  15  feet  above  high  tid^.  Its 
population  ranges  from  a  resident  population  01  21,000.  in  winter,  to  over 
175,000.  some  days  in  summer.  There  is  no  manufacturing,  but  there  are 
more  than  500  hotels  and  large  boarding  houses,  and  about  200  more 
smaller  boarding  houses.  There  is  a  system  of  sanitary  sewers;  storm 
water  being  carried  off  in  the  gutters. 

Previous  to  1893.  there  had  been  two  water  companies  supplying  the 
city  with  water.  Competition  had  nearly  ruined  both  financially,  and 
the  result  was  a  combination,  which  existed  until  August  ist,  i8q5,  when 
the  city  purchased  both  plants,  which  it  has  since  operated. 

During  the  period  of  competition  between  the  two  companies,  waste 
was  encouraged  rather  than  prevented,  and  thus  the  consumers  in  many 
cases  came  to  regard  outrageous  waste  as  perfectly  legitimate  use  of 
water.  Many  of  the  cheaper  class  of  houses  v;ere  on  piles  or  stilts,  with 
pipes  exposed  underneath,  and  a  few  days  of  cold  weather  would  cause 
an  increased  pumpage  amounting  from  10  per  cent,  to  30  per  cent,  of  the 
normal.  Hopper  closets  were  in  common  use,  and  the  plumbing  in  a 
large  portion  of  the  less  expensive  buildings  was  of  the  poorest  sort. 
Some  meters  had  been  used,  but  a  large  bill  by  meter  measurement  was 
frequently  the  reason  for  the  removal  of  the  meter,  instead  of  the 
stoppage  of  the  waste.  The  consolidation  of  the  two  companies  made 
little  change,  as  the  prospect  of  purchase  by  the  city  was  sufficient  to 
defer  all  improvements. 

When,  on  August  ist,  1895,  the  city  took  possession  of  the  works, 
it  was  impossible  to  maintain  a  pressure  of  ever  20  to  25  pounds  during 
much  of  the  summer  season,  and  the  plants  were  being  operated 
actually  up  to  their  limits.  The  consumption  per  capita  ranged  from 
200  to  over  250  gallons  per  day.  Parts  of  the  city  had  either  no  water 
mains  at  all.  or  else  those  in  place  were  so  small  as  to  furnish  but  little 
supply.  A  large  amount  of  pipe  was  needed  in  these  districts,  and  when 
this  was  laid,  more  water  would  be  needed  to  supply  them.  The  problem 
confronting  the  city  was  either  to  reduce  the  enormous  waste,  or  else 
to  provide  an  additional  supply  of  water,  with  new  pumping  plant  and 
mains,  at  an  estimated  cost  of  at  least  $250,000,  with  the  additional  cost 
of  operating  and  maintaining. 

Mr.  George  T.  Prince,  Mem.  A.  S.  C.  E.,  who  was  appointed  super- 
intendent when  the  city  purchased  the  works,  recommended  the  general 
introduction  of  water  meters,  and  certain  extensions  of  the  pipe  system. 
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After  consulting  with  Mr.  Clemens  Herschel,  Mem.  A.  S.  C.  E.,  it  was 
decided  to  spend  $75,000  at  once  on  extensions  to  the  pipe  system,  and 
about  16  miles  of  new  distribution  mains  were  laid.  To  spend  $25,000 
in  purchasing  and  setting  water  meters;  and  to  defer  the  expenditure 
of  $250,000  for  a  new  supply,  pumps,  force  main,  etc.,  until  the  results  of 
the  introduction  of  meters  should  be  known. 

The  writer  was  appointed  superintendent  to  succeed  Mr.  Prince, 
March  ist,  1896,  just  as  the  first  of  the  meters  were  set.  There  were, 
at  that  time,  about  300  meters  in  service  (many  of  them  old  rotary 
meters,  worn  out  and  practically  worthless),  on  a  total  of  3,095  taps. 
On  August  1st,  1896,  there  were   1.916  meters  in  service  on  a  total   of 
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3,446  taps.  August  1st,  1897,  there  were  2,135  meters  in  service  on  a 
total  of  3,692  taps.  The  results  are  shown  in  the  accompanying  diagram. 
Fig.  I.  which  represents  a  comparison  of  the  pumpage  profiles  for  the 
years  1890-97  inclusive.  It  is  probable  that  about  10  per  cent,  of  the 
reduction  in  pumpage  shown  is  due  to  improved  condition  of  pumping 
machinery  and  a  slightly  larger  percentage  for  slip  than  w^as  formerly- 
allowed.  Note  should  be  taken  of  the  fact  that  on  August  ist,  1895,  the 
number  of  services  was  3,095.  On  August  ist,  1897,  the  number  of 
services  had  increased  to  3,692,  or  19.3  per  cent.  In  spite  of  this  and 
almost  entirely  because  of  the  prevention  of  waste,  the  pumpage  shows 
a  very  marked  reduction.  It  is  true  that  during  this  period  five  of  the 
larger  hotels  put  down  artesian  wells  for  their  own  supply,  but  the  total 
reduction  in  pumpage  on  this  account  would  not  exceed  100,000  gallons 
per  day,  and  the  reduction  in  pumpage  in  August,  1897,  over  August, 
1895,  was  2,700,000  gallons  per  day.  The  average  number  of  gallons 
pumped  per  tap  per  day  in  August,  1895,  was  2,500.  In  August,  1896, 
this  was  reduced  to  1,775  gallons,  and  in  August,  1897,  to  1,350  gallons, 
or  a  reduction  of  46  per  cent,  from  August,  1895.  This  reduction  in 
pumpage  enabled  the  ordinary  pressure  of  35  to  40  pounds  to  be  main- 
tained during  the  summer  months,  which  had  not  been  done  before  in 
several  years,  and  this  in  spite  of  the  Jarge  increase  in  the  pipe  system 
and  the  consequent  additional  consumption. 

The  immediate  result  of  the  introduction  of  meters  was  to  defer  for 
some  years  the  necessity  for  expending  for  additional  supply  the  $250,000 
contemplated,  thus  saving  the  additional  interest  and  sinking-fund 
charges,  amounting  to  at  least  $16,250  per  year.  This  saving  alone  in 
less  than  four  (4)  years  will  buy  and  set  a  meter  on  every  service  in  the 
city,  and  this  allows  nothing  for  the  saving  in  the  extra  labor,  salaries, 
etc.,  for  operating  the  enlarged  plant. 

A  decided  saving  in  coal  consumed  is  also  shown,  due,  as  before 
explained,  to  the  reduction  of  pumpage  caused  by  the  meters. 
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Comparing  the  coal  used  for  the  year  August  ist,  1894,  to  Augfust 
1st.  1895.  with  that  used  from  August  ist,  1896,  to  August  ist,  1897, 
there  is  found  a  total  saving  of  2,500  pounds  (1.115  gross  tons)  per  day, 
which  at  $3-C0  per  ton,  the  cost  of  the  coal  in  bin,  is  worth  $3,345^  per 
day.  or  $1,220.93  per  year.  To  this  add  one-sixth  as  much  to  allow  for 
coal  consumed  at  the  "Consumers' "  pumping  station,  and  the  total 
sa\nng  is  $1,424.41.  The  interest  on  the  cost  of  these  meters  (including 
cost  of  setting)  is  $1,125.00  per  year,  so  that  the  saving  in  fuel  alone 
exceeds  the  interest  on  the  cost  of  the  meters  by  $299.41. 

It  has  been  shown  that  the  number  of  taps  increased  from 
August  1st,  1895.  to  August  1st,  1897,  19.3  per  cent.  Had  it  not  been 
for  the  introduction  of  the  meter  system  it  is  reasonable  to  suppose  that 
the  additional  fuel  needed  would  have  been  at  least  an  equal  percentage, 
admitting  for  the  moment  that  the  increased  pumpage  was  within  the 
capacities  of  the  plants,  which  it  was  not.  This  increase  would  have 
amounted  to  $1,244.28  per  year,  to  which  add  $299.41  (the  saving  per 
year  already  shown  in  fuel  over  interest)  and  the  sum,  $1,543.69,  is  more 
than  enough  to  pay  the  cost  of  maintenance  and  care  of  the  meters, 
which  cost  is  about  $1,400.00.  This  calculation  has  taken  no  account 
of  the  additional  revenue  received  from  the  597  new  services,  which  is 
easily  $10,000  per  year.  This  increase  is  probably  offset,  however,  by  the 
decrease  in  revenue  due  to  the  very  general  saving  on  the  meter  rate 
compared  with  the  former  high  assessed  rate.  This  reduction  of  bills 
has  made  the  meters  quite  popular,  though  there  is  occasionally  heard 
the  wail  of  some  one  who  did  not  have  repairs  made  when  he  should. 

It  becomes  evident^  therefore,  that,  considered  solely  as  a  cold- 
blooded business  proposition,  not  taking  into  account  the  equity,  justice 
and  other  good  reasons  for  its  introduction,  the  meter  system  in  Atlantic 
City  has  proven  a  success.  One  thousand  new  meters  are  now  being  set 
and  it  is  the  intention  to  ultimately  meter  every  service.  City  Council 
has  decided  to  raise  by  direct  taxation  a  sufficient  sum  each  year  to  pay 
the  Water  Department  for  the  water  used  for  fire  protection,  street 
sprinkling  and  other  pub^c  uses,  thus  making  all  property  pay  directly 
for  these  services,  in  addition  to  the  payment  for  the  water  actually 
used  on  the  premises,  and  allowing  a  lower  meter  rate  than  would  other- 
wise be  possible.  The  rates  previous  to  August  ist,  1897,  were  18  and 
14  cents  per  thousand  gallons.  The  rate  is  now  12  cents  per  thousand 
gallons. 

The  results  of  the  introduction  of  water  meters  in  Atlantic  City 
have  probably  been  as  pronounced  and  satisfactory  as  those  obtained 
in  any  other  city  in  this  country.  A  few  years  ago  the  value  and  desir- 
ability of  the  meter  system  were  very  frequently  questioned.    To-day  no 
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one  of  intelligence  and  sincerity  opposes  it:  that  is  left  to  the  political 
demap<^»sfue  who  is  always  ready  to  pose  ns  the  champion  of  the  poor 
man.  and  the  political  hoodler.  who  can  see  more  "stuff  in  an  expcn- 
^diture  for  pumps,  mains,  reservoirs,  etc.,  amounting  to  hundreds  of 
thou>ands  of  dollars,  than  he  can  in  the  purchase  of  a  few  thousand 
dollars*  worth  of  meters. 

The  stock  arguments  against  the  meter  system,  "that  the  poor  would 
economize  to  such  an  extent  that  filth,  unsanitary  conditions  and  disease 
would  result."  "that  people  could  not  afford  to  pay  for  water  by 
measurement."  "that  meters  are  inaccurate,"  etc..  etc.,  have  all  been 
proven  false  time  and  again.  The  meter  works  no  hardship  on  any  class 
of  citizens;  it  treats  all  alike.  A  proper  minimum  rate,  allowing  a 
reasonable  ({uantity  of  water  to  be  used,  solves  the  problem;  and  he  who 
uses  or  wastes  more  should  in  all  fairness  pay  for  it  at  a  rate  which 
reimburses  the  city  for  furnishing  it.  "Water  should  be  as  free  as  air," 
we  are  told.  True;  but  that  is  no  reason  for  waste.  It  takes  fuel,  salaries, 
interest,  sinking-fund  charges,  etc.,  to  deliver  water  to  the  consumer, 
and  these  are  what  are  charged  for,  not  the  water.  A  man  should  pay 
for  what  he  uses  and  there  is  no  more  reason  why  two  houses  of  equal 
size,  one  with  a  family  of  three  in  it,  and  the  other  with  a  family  of  ten, 
should  pay  the  same  for  water  (as  they  would  on  an  assessed  rate),  than 
there  is  that  the  grocery  bills   for  the  two  houses  should  be  equal. 

It  has  been  amply  demonstrated  that  the  meter  is  the  only  efficient 
means  of  reducing  waste  to  a  minimum.  A  plumber  is  sent  for 
instantly  when  a  leak  is  found  on  a  ser\'ice  that  is  metered.  He  is 
probably  not  sent  for  at  all  if  there  is  no  meter,  unless  damage  or 
inconvenience  is  caused. 

The  important  result  of  the  meter  system  is  the  decreased  per  capita 
pumpage,  thus  making  a  given  plant  supply  the  largest  possible  number 
of  consumers.  There  are  many  waterworks  in  the  United  States  to-day 
working  up  to  or  near  their  limits,  with  per  capita  pumpages  ranging 
from  \20  to  200  gallons  per  day.  The  question  in  such  a  case  is 
simply  whether  it  is  advisable  to  spend  some  thousands  of  dollars  for 
meters,  or  as  many  hundreds  of  thousands  of  dollars  for  extensions  and 
new  supplies. 

Tub  Presidknt:  Gentlemen,  before  proceeding  with  the 
election  of  officers  for  the  ensuing  year.  I  desire  to  announce 
that  the  Xashville  Street  Railway  Company  has  tendered  us 
the  use  of  all  the  necessary  cars  to  convey  the  entire  party, 
including  the  ladies,  to  the  exposition,  at  2:30  this  afternoon. 
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The  cars  will   be   here   in   front  of   the   hotel,   and   will   leave 
promptly  at  2.35. 

We  come  now  to  the  election  of  officers  for  the  ensuing- 
year.     Is  the  Committee  on  Nominations  ready  to  report? 

Mr.  Benzexberc;:  The  committee  appointed  for  the. pur- 
pose of  nominating  officers  of  this  Society  for  the  ensuing  year 
has  directed  me  to  make  the  following  report,  as  their  recom- 
mendation and  nomination  for  officers  for  the  ensuing  year: 

President:     Mr.  Harrison  Van  Duyne,  of  Newark,  N.  J. 
First  Vice-President:     L.  W.  Rundlett,  St.  Paul,  Minn. 
Second  Vice-President:     E.  H.  Keating,  Toronto,  Ont. 
Third  Vice-President:     A.  D.  Thompson,  Peoria,  111. 
Secretary:     D.  L.  Fulton,  Allegheny,  Pa. 
Treasurer:     J.  L.  Kennedy,  Nashville,  Tenn. 
Finance  Committee:    F.  J.  O'Brien,  Oswego,  N.  Y.;  H.  J. 
Stanley,  Cincinnati,  Ohio;  E.  W.  Boynton,  Davenport,  la. 

The  President:  You  have  heard  the  recommendation  of 
the  Nominating  Committee.  Further  nominations  are  now  in 
order. 

It  was  moved  that  the  recommendation  of  the  committee 
be  adopted,  and  that  the  Secretary  be  instructed  to  cast  the 
ballot  of  the  association  for  the  respective  officers  therein  narhed. 

Motion  seconded  and  carried. 

The  Secretary:  Mr.  President,  and  members  of  the 
Society:  I  hereby  cast  this  ballot  as  the  official  act  of  the  Society. 

The  President:  In  accordance  with  your  directions  the 
Secretary  has  cast  the  ballot  as  follows: 

President:     Harrison  Van  Duyne,  Newark,  N.  J. 
First  Vice-President:     L.  W.  Rundlett,  St.  Paul,  Minn. 
Second  Vice-President:     E.  H.  Keating,  Toronto,  Ont. 
Third  Vice-President:     A.  D.  Thompson,  Peoria,  111. 
Secretary:     D.  L.  Fulton,  Allegheny,  Pa. 
Treasurer:     J.  L,  Kennedy,  Nashville.  Tenn. 
Finance  Committee:     F.  J.  O'Brien,  Oswego,  N.  Y.;  H.  J. 
Stanley,  Cincinnati,  O.,  and  E.  W.  Boynton,  Davenport,  la. 
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And  I  now  declare  these  gentlemen  elected  as  your  officers 
for  the  coming  year.     (Applause.) 

Mr.  Van  Duynb:  Mr.  President,  and  Gentlemen  of  the 
American  Society  of  Municipal  Improvements:  I  heartily  and 
sincerely  thank  you  for  the  honor  that  you  have  done  me  in 
choosing  me  as  your  presiding  officer — not  only  for  myself,  but 
for  the  compliment  that  you  do  the  city  which  I  have  the  honor, 
with  my  fellow-commissioners,  of  representing  here  in  this  body. 
I  will  only  say,  at  this  time,  that  the  authorities  of  the  city  of 
Newark,  in  their  desire  to  obtain  the  best  results  from  the 
great  amount  of  work  they  are  now  doing  to  improve  their 
city,  have  favored  this  association,  representing  the  different 
cities  of  the  country,  and  have  believed  that  only  good  results 
could  follow  from  thus  coming  together  once  a  year  and  com- 
paring notes,  not  only  giving  our  successes,  but  also  giving 
the  failures  that  we  mav  have  had,  so  that  other  cities  mav 
profit  by  them — by  following  qur  successes  and  by  avoiding 
our  failures.  Gentlemen,  I  will  not  detain  you  at  this  time.  I 
again  heartily  thank  you  for  the  honor  you  have  done  my  city 
and  myself.    (Applause.) 

The  President:  Mr.  Rundlett  is  not  in  the  room;  Mr. 
Keating  has  not  got  here  yet;  Mr.  Thompson:  Mr.  Fulton — 
do  you  want  to  hear  from  Mr.  Fulton  or  Mr.  Kennedy? 

Mr.  Fi'LTOx:  Mr.  President,  I  make  a  motion  that  the 
Secretary's  speech  be  dispensed  with.     (Laughter.) 

The  President:  The  next  thing  in  order  is  the  report  of 
the  Committee  on  the  Next  Place  of  Meeting.  Is  that  com- 
mittee ready  to  report? 

Mr.  Sherrerd  here  arose  and  read  the  report  of  the  Com- 
mittee on  Place  of  Meeting,  as  follows: 

The    American    Society    of    Municipal    Improvements,    Nashville, 

Tenn.,  Meeting  Oct.  6th,  1897. 

Your  Committee  on  Place  of  Meeting  for  the  next  convention, 
having  considered  the  several  invitations,  and  carefully  canvassed  the 
question,  find  that  all  the  positive  invitations  received  come  from  the 
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West  or  middle  West,  and  believing  it  would  be  a  benefit  to  the  Society 
that  the  next  convention  should  be  held  in  the  eastern  part  of  the 
country,  and  feeling  assured  that  the  committee  will  be  sustained  in  its 
conviction  that  this  Society  is  sufficiently  strong  to  choose  its  own  place 
of  meeting  irrespective  of  invitation,  have  decided  to  recommend  that 
Washington,  D.  C,  be  selected  as  the  place  for  holding  the  next  annual 
convention. 

Its  central  location,  its  prominence  as  the  National  capitol,  the 
numerous  points  of  interest  in  its  vicinity,  and  its  many  interesting  and 
excellent  municipal  improvements,  all  suggest  the  advisability  of  meet- 
ing at  this  point. 

Vour  committee  is  informed  that  while  on  account  of  the  peculiar 
methods  of  government  (no  funds  being  in  the  possession  of  the  com- 
missioners, except  such  as  have  been  appropriated  by  Congress  for 
specific  purposes),  the  municipal  officers  in  charge  did  not  feel  justified 
in  extending  the  invitation  to  the  Society  to  meet  at  this  point,  still,  your 
committee  is  assured  that  they  would  be  glad  to  have  us  select  their 
city  as  the  meeting-place  for  our  next  convention. 

Respectfully  submitted. 

M.  R.  SHERRERD. 
ANDREW  ROSEWATER, 
GEO.   W.  TILLSON, 
H.   J.   STANLEY, 
W.   J.  STAINSBY, 
D.  L.  FULTON. 

The  President:  You  have  heard  the  reading  of  the  report 
on  the  Next  Place  of  Meeting.  What  is  the  pleasure  of  the 
convention  ? 

On  motion  of  Mr.  Boynton,  the  report  was  adopted. 

Mr.  Bexzbnberg:  Mr.  President,  the  Executive  Commit- 
tee in  its  report  yesterday  submitted  several  amendments  to  the 
constitution,  including  them  all  in  one  section  and  article,  and 
under  the  by-laws  they  must  be  acted  upon  at  this  time,  having 
been  submitted  in  writing  on  the  first  day  of  the  meeting  of  this 
Society.  I  move  that  we  take  up  the  matter. 

The  Prksidext:  It  is  an  amendment  to  Article  IV,  of  the 
constitution.  It  provides  for  an  additional  committee,  to  be 
known    as   the    Committee   on    Municipal    Franchise;    and   the 
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amendment  further  provides,  speaking  of  the  dutie*  of  special 
and  standing  committees,  that  none  of  them  shall  be  authorized 
to  make  any  expenditures  unless  the  same  have  been  first 
approved  and  authorized  by  the  Execufive  Committee.  That 
is  the  sum  and  substance  of  the  amendment. 

Mh.  Kennedy,  Nashville,  Tenn.:  I  move  you  that  it  be 
adopted.    This  motion,  being  seconded  and  put,  was  carried. 

Mr.  Sherrerd:  In  connection  with  the  report  of  the  com- 
mittee about  the  place  of  meeting,  I  am  glad  to  mention  that 
we  had  a  very  cordial  invitation  from  Omaha,  from  the  Com- 
mercial Club,  and  I  would  like  the  request  answered  on  behalf 
of  the  Society,  thanking  them  for  the  invitation,  and  stating  why 
we  decided  to  go  East. 

The  President:  I  would  suggest  again,  that  after  our 
adjournment  to-day,  those  members  who  have  not  yet  con- 
sulted the  Secretary  please  do  so.  The  Secretary  has  also  a 
number  of  our  certificates  that  we  had  printed  last  year;  it  may- 
be possible,  some  of  the  members  have  not  as  yet  obtained  them. 

On  motion  the  convention  adjourned  until  Thursday  morn- 
ing. 


THURSDAY,  OCTOBER  7th,   1897.     MORNING. 

August  Herrmann,  president,  in  the  Chair. 
The  meeting  was  called  to  order  at  10:10  a.  m. 

The  President:  We  will  now  hear  the  report  of  the  Com- 
mittee on  Waterworks  and  Water  Supply. 

Mr.  E.  H.  Keating,  Toronto,  Ont:  I  will  say,  Mr. 
Chairman,  that  the  committee  has  been  corresponding  with  one 
another  on  the  subject,  and  comparing  notes,  and  we  had 
arranged  to  be  here  prior  to  the  meeting  of  the  Society,  and, 
unfortunately,  I  was  delayed  in  Toronto  for  about  a  day,  and 
we  were  further  delayed  on  the  railroad  by  this  railway  accident^ 
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and  we  have  been  unable  to  get  together  at  all.  I  hope  to 
meet  the  committee  or  one  of  the  members  of  it  here,  and  see 
if  we  cannot  put  our  report  in  shape,  perhaps,  by  to-morrow 
morning. 

The  President:  Tlie  first  thing  on  the  programme  for  this 
morning  is  the  report  of  the  Committee  on  Disposition  of 
Garbage  and  Street  Cleaning,  Dr.  J.  L.  Hess,  of  Cleveland: 

Mr.  President  and  Gentlemen  of  the  Convention: 

I  desire  to  briefly  give  you  the  benefit  of  my  observations  on  a 
recent  tour  of  inspection  of  the  garbage  plants  of  several  of  the  cities  in 
the  East  and  South. 

On  the  fifth  day  of  November,  1896,  in  company  with  several  of  the 
city  councilmen  and  one  of  our  most  reputable  citizens.  I  went  to  the 
following-named  cities,  with  a  view  to  ascertain  the  manner  in  which 
they  collected  and  disposed  of  their  garbage  and  other  refuse,  and  to 
determine  to  what  degree  of  satisfaction  the  work  was  being  performed. 

The  first  city  visited  was  Buffalo,  which  city  collects  its  garbage 
under  municipal  control.  The  disposal  plant,  which  is  a  Merz  Reduction 
System,  is  owned  and  operated  by  a  private  company.  The  plant  is 
located  just  outside  the  city  limits;  the  garbage  and  other  refuse  matter 
is  hauled  there  by  wagons  and  disposed  of  by  reducing  it  to  a  fertilizing 
material  and  extracting  the  grease.  The  manner  in  which  the  garbage 
was  handled  at  the  works,  in  the  judgment  of  our  committee,  was  that 
it  was  one  of  the  most  unsanitary  and  filthy  places  that  could  be  con- 
ceived of,  on  account  of  the  fact  that  the  gaibage  was  dumped  in  an 
open  box  or  chute  and  handled  several  times  before  being  finally 
disposed  of. 

Philadelphia  has  a  reduction  plant  known  as  the  Arnold  System. 
At  this  particular  plant  the  manner  of  handling  the  refuse  was  a  trifle 
better  than  at  Buffalo,  the  garbage  being  dumped  from  the  wagons  on 
an  open  platform  from  which  it  is  shoveled  into  conveyors,  which  are 
open,  the  garbage  being  carried  a  distance  of  100  or  125  feet  and 
dropped  into  boiling  tanks,  where  it  is  boiled  for  a  period  of  from  two 
to  four  hours,  after  which  it  is  drawn  out  of  these  tanks  in  a  liquid 
nature  and  placed  into  bagging,  which  is  placed  on  a  car  eight  or  ten 
layers  deep,  after  which  it  is  placed  under  a  large  power  screw  press, 
where  the  liquids  are  squeezed  out  of  the  garbage.  After  this  operation 
the  residue  is  taken  into  another  room  and  placed  in  driers  where  the 
remaining  moisture  is  dried  out  and  the  residue  comes  out  in  the  form 
of  a  dried  material,  to  be  used  as  a  fertilizing  base. 
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Washington,  D.  C,  has  a  crematory  furnace,  which  is  located  in  the 
suburbs  of  the  city,  next  to  a  soap  factory,  or  some  such  works,  which 
threw  oflF  disagreeable  odors  to  such  an  extent  that  our  committee  were 
unable  to  determine  whether  the  crematory  produced  any  offensive 
odors  or  not,  as  it  was  quite  natural  that  the  people  at  the  crematory 
would  blame  their  neighbors  for  producing  all  of  the  stench  that  was 
noticeable  and  claimed  for  their  plant  a  system  free  from  objections. 

Atlanta,  Ga.,  also  have  a  crematory  known  as  the  Dixon  Sanitary 
System.  This  plant  is  located  outside  of  the  city  limits  and  disposes  of 
the  bulk  of  the  garbage  and  night  soil  of  the  city.  The  plant  is  located 
on  a  piece  of  ground  which  adjoins  a  field,  in  which  they  bury  a  large 
amount  of  night  soil.  During  tjie  time  we  were  making  our  observations 
of  the  workings  of  this  plant.  I  am  free  to  confess  that  we  did  not 
discover  much  odor,  but  on  making  inquiry  from  a  number  of  people, 
they  stated  that  at  certain  hours  of  the  day  the  odor  from  the  place  is 
almost  unbearable.  On  questioning  the  proprietors  or  officers  in  charge 
of  the  plant  concerning  the  above  statements,  they  informed  us  that  the 
stench  arose  wholly  from  the  field  in  which  the  night  soil  is  buried. 
So  that  our  observations  in  connection  with  the  crematories  was  not 
satisfactory.  It  seems  ^o  be  a  coincident  that  these  crematories  are 
located  contiguous  to  some  place  of  an  extremely  offensive  character, 
to  which  any  blame  could  be  attached,  should  complaint  be  made  of 
offensiveness. 

At  Bridgeport,  Conn.,  they  have  a  reduction  plant  in  operation 
known  as  the  Holthaus  System.  This  is  the  only  plant  that  our  com- 
mittee saw  which  they  felt  could  consistently  be  called  a  sanitary  system, 
in  so  far  as  being  absolutely  free  from  offensive  odors  is  conce-ned. 
At  this  plant  the  garbage  is  dumped  from  a  wagon  into  a  little  car. 
The  car  is  elevated  to  the  level  of  the  top  f  oor  of  the  building,  where 
it  is  dumped  directly  into  the  boiling  tanks,  from  which  time  the 
garbage  is  not  seen  again  until  it  comes  out  in  the  form  of  a  finished 
product,  .such  as  oil  or  grease  and  a  dried  fertilizing  base. 

The  general  appearance  of  the  plant  is  cleanly,  free  from  any 
sloppy  condition  and  no  odor  whatever  except  in  the  room  where  they 
keep  the  dried  garbage,  where  a  sweet  odor  is  noticeable,  which  may  be 
likened  unto  the  smell  of  licorice.  The  objections  raised  to  this  plant 
by  some  of  our  committee  is  that  the  internal  workings  of  the  system 
could  not  be  observed  and  that  they,  the  committee,  were  not  quite  sure 
that  the  internal  workings  of  the  system  would  be  satisfactory.  To  my 
mind  this  is  the  very  feature  of  the  system  which  was  to  be  commended 
for  the  reason  that  it  is  the  intermediate  exposure  of  the  garbage  in 
the  Merz  and  Arnold  Systems  which  make  them  objectionable  by  reason 
of  the  large  (juantity  of  the  liquids  which  is  spilled  about  the  works  and 
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the  large  volume  of  steam  which  is  very  objectionable  in  odor  that  is 
thrown  off  from  the  hot  garbage.  This  objectionable  feature  is  obviated 
in  the  Holthaus  System  by  the  work  being  performed  continuously. 
After  the  boiling  is  completed,  the  excess  of  moisture  and  grease  is 
pressed  out  of  the  garbage  while  remaining  in  the  tanks  by  a  hydraulic 
cylinder  and  plunger,  which  is  connected  with  the  boiling  tanks.  The 
liquid  is  conducted  by  pipe  lines  to  a  laree  covered  tank,  where  the 
oil  is  skimmed  from  the  water  by  an  automatic  arrangement  and  con- 
ducted into  another  tank,  from  which  it  is  drawn  into  barrels  ready 
for  shipment.  The  water  that  is  remaining  is  carried  to  evaporators  by 
pipe  lines,  and  is  disposed  of  by  evaporation,  so  that  the  whole  process 
of  garbage  disposal  is  carried  on  from  the  time  that  it  is  received  into 
the  works  without  any  intermediate  exposure  until  it  comes  out  in  the 
form  of  a  finished  product,  as  fertilizing  base  and  grease,  ready  to  be 
shipped. 

After  looking  over  all  the  various  systems  of  garbage  disposal,  our 
committee  were  unanimous  in  the  opinion  that  the  Holthaus  System  was 
the  one  which  gave  the  most  satisfactory  results.  It  is  possible  that  the 
Dixon  System  may  be  made  to  perform  the  work  in  a  commendable 
and  satisfactory  manner,  but  in  considering  the  question  of  garbage 
disposal,  the  first  consideration  should  be,  which  is  the  most  sanitary; 
next,   economy. 

My  observations  have  been  that  the  Holthaus  System  of  garbage 
disposal  is  equally  as  sanitary  in  its  method  of  disposition  of  garbage  as 
the  Dixon  System  of  cremation  by  reason  of  the  fact  that  the  work  is 
performed  without  any  offensive  odor  and  the  finished  products  of  the 
plant  are  free  from  anything  or  substance  vhich  is  objectionable  or 
offensive  or  unsanitary. 

The  products  of  the  reduction  systems  have  a  commercial  value 
which  makes  the  system  partially  self-sustaining.  This  was  manifest 
recently  in  the  city  of  Cleveland,  which  city  advertised  for  proposals 
for  the  disposition  of  its  garbage  and  night  soil.  The  lowest  proposition 
received,  in  accordance  with  the  advertisement  for  the  collection  and 
disposition  of  garbage  and  night  soil  in  bulk  by  the  reduction  method 
on  a  five-year  contract,  was  $120,000  per  annum.  The  lowest  groposal 
received  for  the  collection,  removal  and  destruction  of  garbage  and 
night  soil,  in  bulk,  by  cremation,  was  $140,000  per  annum,  showing  a 
net  saving  by  the  reduction  method,  over  cremation,  of  $20,000  per 
annum. 

Therefore,  after  considering  this  question  from  a  sanitary  and 
financial  standpoint,  it  is  my  judgment  that  the  reduction  method  of 
garbage  disposal  meets  all  the  requirements,  both  from  a  sanitary  and 
economical  standpoint. 
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Mu.  Rose  water:  I  would  like  to  ask  the  gentleman  before 
he  closes,  do  you  include  stable  manure  as  garbage? 

Dr.  Hess:     We  do  not. 

Mr.  Rosewater:  Then  that  is  disposed  of  entirely  sep- 
arately? 

Dr.  Hess:  I  might  state  that  in  our  city  we  are  sur- 
rounded by  a  large  farming  district,  and  the  manure  from  the 
stables  is  eagerly  sought  for  by  the  farmers,  so  that  it  is  not 
necessary  for  us  to  give  that  any  consideration  aside  from  requir- 
ing that  it  shall  be  removed  in  the  time  required  by  ordinance, 
which  makes  it  imperative  that  all  manure  boxes  shall  be  emptied 
every  72  hours.  Street  sweepings  is  not  included  in  garbage, 
it  is  taken  care  of  by  our  Public  Works  Department.  Garbage, 
as  we  understand  it,  is  table  and  kitchen  offal,  and  such  material 
as  will  be  collected  from  restaurants,  butcher-shops,  slaughter 
houses,  game  establishments,  and  the  like.  Refuse  matter  taken 
from  such  places  is  included  in  garbage. 

Mr.  Rosewater:  1  would  -like  to  ask  if  the  committee 
obtained  the  cost  of  the  Bridgport  method? 

Dr.  Hess:  I  understood  the  requirements  of  the  Chairman 
of  the  committee,  of  which  I  am  a  member,  was  to  get  up  a 
tabulated  report,  in  connection  with  the  various  questions  of 
interest  pertaining  to  the  cost  of  the  construction  of  garbage 
plants,  population  of  cities,  etc.  This  report  I  submitted,  after 
our  investigation  a  year  ago,  and  in  talking  over  the  question 
with  some  of  our  representatives,  they  considered  it  would  prob- 
ably be  better  for  me  to  read  a  paper  on  garbage  disposal  before 
the  Society  and  submit  the  report  I  had  made  pertaining  to 
the  cost  of  the  plants  from  various  cities,  their  population,  and 
the  estimated  return  from  residuals;  I  have  that  report  here 
in  tabulated  form,  and  I  will  give  it  to  you.  First,  my  recollec- 
tion is,  the  cost  of  the  Bridgeport  plant  was  $70,000,  population 
60,000.     The   plant   was   estimated  to   dispose    of  80   tons   per 
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day  of  24  hours,  and  they  collect  about  from  20  to  25  tons  of 
garbage  per  day,  so  that  the  plant  is  entirely  too  large  for  the 
anxjunt  of  garbage  to  be  disposed  of. 

Arthur  R.  Reynolds,  M.  D.,  Commissioner  of  Health, 
Chicago:  I  am  very  much  indebted  to  the  essayist  for  the 
paper  just  read  concerning  the  disposition  of  garbage.  One  of 
the  first  difficulties  to  be  overcome  in  disposing  of  garbage, 
no  matter  whether  it  be  reduced  or  cremated,  is  the  odor  thai 
arises  from  the  accumulation  of  any  considerable  amount  of 
garbage  at  any  one  point. 

This  nuisance  is  found  at  crematories,  as  well  as  at  reduction 
plants.  It  has  been  demonstrated  again  and  again  in  this  coun- 
try, that  garbage  contains  a  utilizable  product  of  grease  and 
fertilizer  of  considerable  value,  and  the  process  of  obtaining 
these  products  is  called  the  reduction  process.  Tlie  reduction 
process  has  this  advantage  over  cremation. 

We  have  recently  heard  from  Buffalo  of  a  scheme  whereby 
fourteen  thousand  (14,000)  cubic  feet  of  gas  is  made  out  of  a 
ton  of  garbage^  by  the  addition  of  chemicals  and  the  application 
of  heat,  at  a  cost  of  10  cents  per  thousand  feet.  We  have  also 
heard  much  through  the  daily  press  of  Lord  Kelvin's  plan,  in 
use  at  Shoreditch,  London,  whereby  the  garbage  is  coked  and 
used  for  fuel.  Whether  these  plans  are  Utopian  or  not  I  do 
not  know. 

The  question  of  proper  disposal  of  garbage  is  still  in  process 
of  evolution,  great  advancement  having  been  made  in  the  last 
few  years. 

Mil.  Roskwater:  It  strikes  me  that  whilst  the  general  the- 
ories laid  down  by  the  committee,  that  the  sanitary — from  a 
sanitary  standpoint — is  the  primary,  the  main  standpoint  to  be 
considered;  the  method  referred  to  as  the  best,  the  Holthaus 
system,  still  leaves  a  wide  gap  before  we  can  fully  come  to  any 
conclusions  upon  this  subject.  We  know  very  well  that  for  years 
the  theory  has  been  advocated,  that  the  disposal  of  sewage 
itself  through  sewaj^e  farms  and  other  methods,  from  a  stand- 
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point  of  economy  ought  to  be  utilized,  but  experience  has 
demonstrated,  at  least  so  far,  that  the  disposal  of  sewage  for  the 
purpose  of  making  money,  or  gain,  has  been  a  failure ;  in  other 
words,  here  up  to  this  time,  as  I  understand  it,  the  most 
economical  method  is  the  best  method  of  disposal — not  for  the 
purpose  of  making  any  revenue.  Now,  in  the  absence  of  any 
figures,  as  a  rule,  the  cost  of  the  plants,  from  which  we  can 
determine  what  it  cost  to  maintain  them,  and  what  the  interest 
on  the  plant  is,  we  can  not  come  to  any  conclusions,  at  least 
we  would  not  be  warranted  in  any  conclusions,  because  we  do 
not  know  how  much  each  of  these  plants  is  going  to  cost  to  be 
maintained,  and  the  difference  of  $20,000  in  a  bid  in  a  year 
for  the  disposal  of  garbage  in  the  city  of  Cleveland — ^that  is, 
$120,000,  as  I  understand,  and  $140,000 — would  not  be  a  basis 
sufficient  to  warrant  the  conclusion,  as  we  do  not  know  what 
interest  or  what  percentage  of  profit  these  bidders  have  figured 
upon,  consequently,  we  do  not  know^  what  the  cost  of  their 
plants  are,  nor  what  the  cost  of  maintenance  •  is.  It  certainly 
would  be  a  verj^  desirable  thing  if  we  could  get  these  results 
through  such  a  system  as  that,  that  would  utilize  the  material 
and  do  it  cheaper^  but,  I  think,  the  importance  of  the  subject 
would  warrant  a  more  thorough  investigation  of  all  the  details, 
so  we  can  make  an  analysis  such  as  would  justify  a  conclusion. 

Dr.  Hess:  If  you  will  allow  me  to  explain,  I  think,  Mr. 
Rosewater  has  misunderstood  my  paper.  The  total  contract  for 
our  city  was  for  the  collection,  removal  and  disposal  of  garbage 
and  night-soil.  For  instance,  Mr.  Rosewater  would  make  a 
proposition  to  our  city  to  construct  his  own  plant  and  collect  the 
refuse  and  garbage  and  night-soil,  convey  it  to  his  plant  and 
dispose  of  it,  for  a  consideration  of  $120,000,  without  any  further 
care  on  the  part  of  the  city,  the  contractor  furnishing  his  own 
plant,  his  own  material,  his  own  land,  his  own  horses,  and  his 
own  men;  on  the  other  hand,  the  crematory  people  make  the 
same  proposition,  to  collect  and  dispose  of  garbage  for  $140,000. 
So  that,  in  itself,  shows  that  the  reduction  method  is  the  most 
economical.     Now,  then,  I  have  got  the  data  of  the  cost  of  the 
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various  plants,  with  the  number  of  men  employed  and  the 
axnount  of  fuel  that  is  required  to  dispose  of  the  garbage,  for 
instance,  in  the  report  which  I  intended  to  submit  to  the  con- 
vention. 

Mr.  Rosewater:  I  fully  understand  the  position  of  Cleve- 
land on  that  subject.  I  know  that  the  bids  involve  the  collecting 
of  this  refuse  and  the  disposition  of  it — everybody  understands, 
when  vou  advertise  for  bids,  for  the  construction  of  a  sewer  or 
for  any  other  construction,  you  will  get  bids  very  widely  apart, 
and  these  bids  depend  entirely  on  the  ability  of  the  contractor 
to  handle  men,  to  know  how  to  get  teams  and  handle  machinery, 
and  it  doesn't  always  follow  that  those  methods  are  best;  one 
man  may  be  satisfied  with  ten  per  cent.,  another  with  twenty. 
I  still  think  that  for  the  city  of  Cleveland  the  acceptance  of  the 
low^est  proposition  is  the  proper  thing,  yet  it  does  not  give  us 
a  sufficient  basis  to  come  to  any  conclusions  as  to  the  most 
economical  methods  of  procedure. 

Mr.  Keating,  Toronto:  In  regard  to  the  collection  of 
garbage  at  the  places  you  describe,  do  the  residents  of  the  houses 
put  the  garbage  in  boxes  or  receptacles,  or  is  the  separation 
done  by  the  collector  or  the  parties  handling  it  after  it  is  col- 
lected? This  is  a  matter  attracting  a  great  deal  of  attention 
both  on  this  side  of  the  water  and  on  the  other.  I  suppose,  the 
attention  of  this  committee  has  been  called  to  Ihc  fact  that  they 
are  utilizing  garbage  in  England  for  the  purpose  of  producing 
steam,  for  lighting  by  electricity,  and  it  was  described  by  Lord 
Kelvin,  on  his  recent  visit  to  Toronto,  in  connection  with  the 
British  Association.  He  stated  that  ten  tons  of  garbage  was 
equal  to  about  a  ton  of  coal.  1  had  a  conversation  with  some 
of  the  members  of  the  association  on  the  subject,  and  they  spoke 
in  the  highest  possible  terms  of  it;  they  stated  that  Lord  Kelvin 
had  underestimated  the  value  of  garbage,  its  actual  worth  being 
about  eight  tons  of  garbage  to  one  ton  of  coal. 

Dr.  Hess:  Mr.  President,  in  answer  to  the  question  as  to 
the  manner  of  handling  the  garbage  by  the  residents  in  the  cities 
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where  they  have  got  the  reduction  method  of  disposal,  they 
have  separation  ordinances  which  require  people  to  have  recep- 
tacles for  garbage,  separate  from  the  ashes;  they  still  have  diffi- 
culty in  places,  from  the  fact  that  there  are  a  great  many  tin 
cans  and  bottles  and  dish  rags,  shoes  and  boots  and  the  like, 
thrown  in  the  garbage.  There  have  been  no  complaints  about 
ashes  at  all,  but  I  might  say,  that  the  great  city  of  Chicago 
has  Mr.  Anderson  there,  who  has  patented  a  system  several 
years  ago  along  the  same  general  lines  of  the  Shortage  system 
mentioned,  to  dispose  of  garbage,  ashes  and  manure  and  the  like, 
to  furnish  heat  and  power.  I  do  not  know. whether  Dr.  Rey- 
nolds has  learned  of  the  operation  of  this  system  in  his  city. 
Dr.  Anderson  called  on  me  two  years  ago  in  Cleveland,  and 
requested  me  to  go  to  Chicago  and  inspect  his  model  plant; 
I  was  prevented  from  doing  so  by  other  engagements.  How- 
ever, Lord  Kelvin's  idea  is  not  a  new  one. 

Mr.  a.  D.  Thompson,  Peoria,  111.:  Regarding  the  conclu- 
sion of  the  Chairman,  that  the  reduction  system  is  the  best, 
I  would  say,  this  may  be  true  for  Cleveland  and  the  larger 
cities,  but  the  smaller  cities  have  not  sufficient  garbage  to  place 
the  reduction  system  on  a  paying  basis,  for  the  amount  of 
garbage  must  be  large  in  order  that  the  marketable  product  may 
yield  a  reasonable  return  for  the  capital  invested. 

Three  years  ago  I  visited  a  number  of  cities  of  the  United 
States  for  the  city  of  Peoria,  to  determine,  if  possible,  the  best 
method  for  the  disposal  of  garbage  in  cities  having  a  population 
of  about  60,000,  and  after  investigating  all  the  methods  of 
cremation  and  all  the  reduction  systems,  practically,  in  the 
I'nited  States,  mv  conclusion  was  tliat  the  crematory  svste  ii 
was  the  best  for  cities  the  size  of  Peoria. 

I)u.  Rkynolhs:  Mr.  Chairman,  I  have  heard  of  the  Ander- 
son process,  and  have  seen  it  in  Chicago;  I  do  not  know 
whether  it  is  the  «;anie  or  not;  it  is  simply  a  crematory  system 
we  have  followed,  in  Lord  Kelvin's  tracks,  it  is  true,  for  years. 
One  of  tlie  first  things  to  be  overcome,  it  matters  not  whether 
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by  the  system  of  reduction,  cremation  or  what  not,  is  the  odors 
that  arise — the  nuisances  that  arise  from  accumulations  of  any 
considerable  amount  of  garbage  at  any  one  point.  That  will 
happen  to  a  crematory  as  well  as  to  a  reduction  plant;  and  the 
system  that  gets  it  out  of  sight  the  quickest,  and  keeps  it  out 
of  sight  until  it  is  harmless  and  odorless,  must  be  the  best  from 
a  sanitary  point  of  view. 

Then,  of  course,  the  question  of  dollars  and  cents  is  a  most 
important  one.  The  reduction  process,  so  far  as  systems  have 
developed,  is  the  only  one  that  leaves  any  product  of  any 
value*  but  what  Lord  Kelvin's  system  may  do,  we  do  not 
know:  what  other  systems — we  have  recently  heard  of  at  Buf- 
falo, where  14,000  cubic  feet  of  gas  is  made  out  of  a  ton  of 
garbage  by  the  addition  of  chemicals  and  the  appHcation  of 
heat,  at  a  cost  of  ten  cents  a  thousand  feet.  Whether  that  is 
Utopian  or  not,  I  do  not  know,  and  I  don't  think  anybody 
knows.  The  question  is  a  growing  one,  and  great  progress  in 
it  has  been  made  in  the  last  few  years,  and  I  am  surprised  and 
delighted  in  some  recent  investigations  I  have  made  in  the 
reduction  system. 

Mk.  Tillson,  Brooklvn,  N.  Y.:  The  citv  of  Brooklyn 
some  time  last  winter  let  a  contract  for  the  disposal  of  garbage 
for  a  period  of  five  (5)  years,  at  a  price  that  averages  about 
$120,000  per  year.  The  garbage  is  collected  in  the  city  twice 
and  three  times  a  week  from  the  hotels  and  dwellings;  and  at 
the  present  time  nins  about  220  tons  per  day.  This  garbage  is 
carried  to  scows,  and  from  there  taken  down  to  Barren  Island, 
an  island  in  Jamaica  Bay,  about  nine  miles  from  the  center  of 
the  city.  It  is  there  reduced  by  what  is  known  as  the  Arnold 
process.  At  the  present  time,  it  is  the  same  one  that  is  reducing 
the  New  York  garbage,  but  another  is  being  constructed 
especially  for  the  Brooklyn  garbage.  The  residue,  or  solid  por- 
tion, is  compressed  and  sold  for  fertilizing  purposes;  but  just 
what  the  value  is  I  have  forgotten  at  the  present  time.  The 
effluent  which  flows  into  the  bay,  has  been  complained  of  a 
great  deal  by  the  people  in  that  vicinity  interested  in  the  oyster 
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industry,  and  the  odor  arising  from  the  factory  has  been  com- 
plained of  very  bitterly  by  people  from  Far  Rockaway,  and  other 
neighborhoods.  Complaints  have  been  made  to  the  Board  of 
Health  of  the  State  of  New  York,  and  investigations  have  been 
going  on  for  the  last  two  or  three  wxeks.  There  seems  to  be  a  great 
diversity  of  opinion  as  to  the  fact  of  whether  or  not  this  odor 
is  a  nuisance;  strange  as  it  may  seem,  an  eminent  authority  of 
New  York  has  stated  officially,  that  people  who  were  bothered 
or  put  out  by  the  odor  must  have  supersensitive  lungs.  I  have 
very  often  noticed  this  odor  in  a  way  that  would  be  very 
offensive  to  any  one  who  would  be  obliged  to  stay  at  the  place 
for  any  length  of  time — eight  or  nine  miles  from  the  city  of 
Brooklyn  when  the  wind  is  blowing  from  the  southeast.  What 
action  the  Board  of  Health  will  take  in  the  matter,  or  what  will 
be  the  final  result  of  their  investigation  as  to  the  disposition,  of 
course,  no  one  can  tell. 

Mr.  Benzenber«:  I  do  not  know  as  I  can  throw  any 
additional  light  upon  this  subject.  It  is  certainly  one  of  the 
most  vexed  questions  that  confront  the  municipal  authorities 
at  the  present  time.  And  it  is  made  more  so  because  of  a 
sentiment  existing  in  the  public  mind  that  it  seems  impossible  to 
remove.  The  word  "garbage''  contains  to  the  citizen  all  the 
offensive  odors  and  nuisances  that  the  mind  can  imagine. 
Whether  the  facts  support  his  imagination  or  not  matters  little  to 
him,  the  word  **garbage"  is  like  a  red  rag  to  a  bull;  it  arouses 
him  and  he  is  a  kicker  at  once. 

I  visited  a  plant  in  Philadelphia  which  was  largely  an  experi- 
mental one.  They  were  disposing  of  fifty  tons  of  garbage  per 
day,  without  receiving  any  pay  .therefor.  The  garbage  was  deliv- 
ered on  the  premises  and  the  parties  were  paying  for  the  cost 
of  operation  by  the  products  they  derived  from  the  garbage — 
they  received  no  other  compensation.  The  report  of  an  indigna- 
tion meeting  held  the  night  before  gave  us  the  first  information 
regarding  tha  existence  of  this  plant,  and  anxious  to  see  what 
there  was  to  it,  we  visited  the  plant.  As  we  came  into  the 
neighborhood  of  the  plant  it  seemed  that  everybody  came  out 
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on  the  streets,  and,  taking  us  for  local  city  officials,  began  to  re- 
monstrate with  us  about  the  doings  of  that  horrible  plant,  which 
simply  had  destroyed  the  value  of  the  property,  and  was  com- 
pelling the  people  to  move  away  from  that  district.  Finally  we 
made  the  people  understand  that  we  were  strangers  and  investi- 
gating the  matter,  when  they  overloaded  us  with  their  advice 
that  we  should  certainly  not  allow  any  such  a  plant  as  was 
there  in  operation  to  be  constructed  in  our  city.  We  went 
through  the  plant;  it  was  the  cleanest  plant  we  had  seen  on  the 
entire  trip;  there  wasn't  a  particle  of  odor  on  the  inside  of  that 
building.  There  might  have  been  some  odors  arising  from  the 
smoke  stack,  but  we  investigated  that,  and  found  the  only  smoke 
that  was  arising  came  from  a  gas  generator,  which  was  pro- 
ducing gas,  which  was  delivered  as  fuel  to  the  boilers,  but  there 
H-as  nothing  in  the  way  of  a  nuisance  about  that  plant. 

I  am  satisfied  that  the  development  which  has  taken  place 
in  the  reduction  of  garbage  in  the  past  five  years  will  continue 
for  another  five  years  at  least,  and  that  there  are  plants  to-day 
operating  on  a  much  better  scale  and  with  better  results  than 
the  Merz  system  was  five  years  ago — which  was  at  that  time 
considered  the  best  in  use,  and  these  will  be  as  far  behind  three 
or  four  years  hence  as  the  Merz  system  is  to-day — that  is,  the 
old  Merz  system.  I  believe  that  in  the  course  of  time  the  sys- 
tems will  be  so  improved  that  the  money  obtained  for  the  prod- 
ucts from  the  reduction  plant  will  be  sufficient  to  pay  for  its 
operation,  and  leave  a  profit  besides.  This  party  who  was 
using  fifty  tons  of  garbage  per  day  certainly  was  doing  that, 
and  doing  it  to  his  own  satisfaction.  He  arranges  his  methods 
of  reduction  somewhat  different  from  that  generally  used,  of 
either  the  Arnold,  the  Holthaus,  or  the  American  reduction 
svstem. 

The  question  arises,  naturally,  how  much  it  will  cost  the  city 
to  contract  for  the  disposition  of  garbage;  and  where  are  you 
going  to  place  the  plant?  If  you  place  it  inside  of  the  city,  in 
the  neighborhood  of  habitations,  you  certainly  must  compel 
your  contractor  to  collect  all  the  odors  and  carry  them  by  con- 
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duits  to  boilers  and  to  condensation  tanks.  It  is  utterly  impos- 
sible to  absolutely  dispose  of  the  gases  and  the  oflFensive  odors 
in  any  other  way  than  both  by  fire  and  water.  That  will  add 
materially  to  the  cost  of  disposal  which  naturally  must  be  paid 
for.  If,  however,  you  can  locate  your  garbage  plant  at  a  point 
where  it  is  not  necessary  to  use  this  expensive  method  of  dis- 
posing of  the  offensive  odors,  then  that  much  money  is  saved 
in  the  operation  of  that  plant,  and  the  contractor  can  afford  to 
do  the  work  for  so  much  less  money.  The  question  of  incinerat- 
ing garbage  certainly  comes  in  competition  with  that  of  reduc- 
tion. There  are  many  who  have  made  the  question  of  garbage 
disposal  a  study.  Engfineers  have  been  induced  to  think  more 
favorably  of  the  continental  systems  of  disposal  of  garbage, 
which  is  by  incineration,  than  of  the  American  methods.  That, 
however,  depends  a  great  deal  upon  the  nature  of  the  material 
to  be  collected.  The  incineration  process  succeeded  well  in  Eng- 
land; it  was  introduced  in  Germany  and  it  signally  failed.  They 
laid  the  difficulty  to  the  engineers  and  firemen,  that  they  didn't 
properly  understand  the  disposing  and  treating  of  the  garbage 
by  burning  it;  they  sent  to  England  for  firemen  to  handle  it, 
who,  when  they  arrived  at  the  plant,  immediately  saw  that  it 
was  impracticable  to  carry  out  the  same  plan  and  system  adopted 
in  England.  Why?  Because  the  German  citizen  was  too  thrifty 
and  sifted  his  ashes,  and  allowed  no  combustible  to  remain,  so 
that  when  the  ashes  and  garbage  were  gathered  together,  it 
contained  no  combustibles  which  would  aid  in  burning  the 
same.  In  England  there  is  a  large  amount  of  combustible  still 
in  the  ashes,  and  when  mixed  with  the  garbage,  assists  in 
destroying  and  burning  the  garbage  without  any  addition  of 
coal.  The  result  was  that  in  Germany  they  had  to  add  a 
certain  percentage  of  coal  to  the  garbage  in  order  to  success- 
fully burn  it;  that  added  to  the  cost  and  it  was  no  longer  as 
economical  a  plant  as  it  was  in  England.  Many  of  the  incinerat- 
ing plants  in  this  country  are  doing  the  work  of  incinerating 
thoroughly.  There  is  no  doubt  that,  unless  a  great  deal  of  care 
is  exercised,  a  good  many  of  the  gases  which  enter  the  smoke 
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Stack,  though  a  great  deal  of  pains  is  taken  in  destroying  these 
gases  by  maintaining  a  fire  at  the  base  of  the  stack,  will  escape 
from  that  stack.  There  may  be  a  great  difference  of  opinion 
whether  that  odor  is  offensive — offensive  enough  to  cause  a 
nuisance — ^but  with  this  sentiment  in  the  mind  of  the  citizens 
against  any  garbage  plant,  you  cannot  reason  with  them  that 
the  odor  is  not  offensive;  they  will  simply  insist  upon  their 
view  of  it,  that  it  is  a  gaseous  and  offensive  odor  from  garbage 
destruction,  and  that  it  is  intrusive,  that  it  is  destroying  the 
enjoyment  of  life  in  the  immediate  neighborhood,  and  he  is 
compelled  to-  dispose  of  his  property  and  get  away  from  there 
at  a  loss.  The  question  arises  whether  to  combat  or  to  attempt 
to  combat  that  sentiment — or  whether  it  is  not  best  to  pay  for  a 
thorough  reduction  system  by  disposing  of  all  gases  as  they 
can  be,  by  condensation  and  fire,  and  also  to  purify  the  effluent 
from  the  tanks  so  that  the  water  is  clear  and  pure  and  no 
nuisance  can  be  created  by  draining  it  off  into  any  channel. 
It  is  a  matter  that  cannot,  under  the  present  conditions,  be 
helped,  and  it  may  be  best  to  pay  a  little  more  for  the  work 
and  have  peace  in  the  family,  than  to  attempt  to  do  it  by  a 
cheaper  method  and  continuously  have  the  citizen  upon  your 
back.  I  am  satisfied  that  all  the  gases  can  be  absorbed,  or  can  be 
destroyed,  and  that  the  water  can  be  made  clear  and  pure.  The 
water  from  one  of  the  effluents  of  a  reduction  plant  was  so  pure 
that  I  did  not  hesitate  to  drink  of  it.  It  costs  money  to  re- 
duce refuse  to  that  condition;  however,  I  think,  under  present 
conditions  we  cannot  do  any  different  but  pay  it,  and  have  it 
done  properly. 

Dr.  Rryxolds:  I  simply  want  to  ask  Mr.  Benzenberg  this 
question.  I  understood  you  to  say  that  you  thought  very  soon 
that  the  reduction  of  garbage  would  pay  for  the  handling  of 
it — did  you  mean  the  collection  as  well  as  the  disposal? 

Mr.  Bbxzenberg  :  No  sir,  in  making  that  statement.  Doc- 
tor, I  had  reference  only  to  the  disposition  of  the  garbage,  and 
not  to  the  collection  of  it.    The  collection,  it  seems  to  me,  should 
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be  conducted  entirely  by  the  city,  under  the  city  control,  because 
unless  the  department  which  has  charge  of  the  garbage  question 
has  absolute  control  of  the  collection,  it  will  be  flooded  with 
complaints.  You  cannot  compel  a  contractor  to  collect  as  thor- 
oughly as  if  you  have  charge  of  the  men  themselves,  and  have 
them  understand  that  if  a  single  complaint  arises  in  their  sev- 
eral districts,  they  will  be  discharged,  or  there  will  be  an  amount 
deducted  from  their  pay.  An  application  of  a  fine  of  that  kind 
soon  compels  the  men  intrusted  with  the  collection  of  garbage 
to  perform  their  duty  thoroughly.  The  contractor's  employe 
cares  little  for  the  receptable  or  utensil  of  the  private  citizen, 
however  expensive  or  cheap  it  may  be.  Of  course,  that  can 
be  somewhat  controlled,  but  not  so  directly  or  easily  as  if  the 
men  who  are  engaged  in  the  collection  of  the  garbage  are 
directly  in  the  employ  of  the  department  which  has  charge  of 
the  same,  and  I  believe  that  generally  it  can  be  done  just  as 
cheaply. 

In  some  cities,  perhaps,  where,  by  ordinance,  eight  hours 
constitute  a  day's  labor  for  city  employes,  the  collection  of 
garbage  may  cost  somewhat  more  than  if  the  same  were  done 
by  contract,  but  it  is  worth  something  to  have  it  done  properly. 

The  reduction  of  the  garbage,  however,  I  believe,  can  be 
better  done  by  contract,  because  a  contractor  can  better  dis- 
pose of  his  products  than  could  a  city.  He  can,  as  he  finds  it 
necessary,  improve  his  products  by  purifying  the  grease  and  by 
manufacturing  different  grades  of  fertilizers,  all  of  which  will 
greatly  enhance  the  value  of  his  products. 

At  one  of  the  reduction  plants  I  noticed  thai  the  grease 
obtained  from  the  garbage  and  dead  animals  had  been  gradually 
improved  and  bleached  to  such  a  state  of  purity  that  neither 
by  sight  nor  smell  could  it  be  distinguished  from  salad  oil.  It 
was  clear,  pure  and  sweet.  It  was  merely  a  matter  of  treat- 
ment and  undoubtedly  paid  well  for  the  extra  labor.  So  with 
the  fertilizing  base  which  can  be  converted  into  different  kinds 
of  perfect  fertilizers  to  meet  the  demands  of  the  market.  If  the 
plant   were   owned   by   a  municipality  it  would  be   difficult   to 
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produce  such  results  because  of  the  differences  of  opinion  in 
the  public  mind  as  to  what  should  or  should  not  be  done. 

Mr.  Lewis:  It  might  be  imagined,  from  some  of  the  crit- 
icisms that  are  made  of  the  modern  method  of  dealing  with 
garbage,  that  the  new  methods  were  inferior  to  the  old,  and 
that  we  were  in  the  dark  and  moving  in  the  wrong  direction. 
To  refer  for  the  moment  to  the  experience  of  New  York  and 
vicinity,  the  old  methods  and  the  new  cannot  for  a  moment 
be  compared.  We  were  a  pretty  conservative  lot  around  New 
York  City,  and  New  York  Harbor.  We  used  to  use  our  gar- 
bage in  rather  a  novel  way.  W^e  used  to  bathe  in  it  along  the 
coast  of  Long  Island  and  New  Jersey.  There  were,  I  venture 
to  say,  on  warm  summer  days,  people  bathing  in  the  waters  of 
the  Atlantic  as  many  in  number  as  the  population  of  the  City 
of  Nashville — people  who  could  not  go  to  Newport,  could  not 
go  to  Bar  Harbor,  and  who  were  compelled  to  go  to  the  nearest 
point.  We  used  to  bathe,  and  come  out  with  tomatoes  in 
our  hair,  and  corn  husks,  melon  rinds,  and  a  choice  collection 
of  similar  matter  distributed  over  other  parts  of  the  body.  This 
year  and  last  year  the  water  has  been  clean,  absolutely  clean. 
There  is  perhaps  a  little  odor  when  the  wind  is  in  the  right 
direction  from  Barren  Island,  but  it  is  certainly  infinitely  prefer- 
able to  the  old  New  York  system.  To  be  sure,  "it  floats,''  but 
it  can  by  no  means  be  identified  with  that  Cincinnati  product 
which  is  also  extensively  advertised  to  float. 

The  President:  The  next  thing  on  the  programme  is  the 
report  of  the  Committee  on  City  Government  and  Legislation. 

Mr.  Van  Duyne:  May  I  speak  a  minute?  The  responsibility 
has  been  imposed  upon  me  of  naming  the  committees  for  the 
next  year.  I  will  be  very  glad  if  any  of  the  cities  represented 
here  having  some  member  who  has  given  special  attention  to 
the  study  of  some  one  of  the  subjects,  would  mention  the  name 
of  that  party,  to  help  me  in  forming  the  committees.  I  do  not 
mean  to  say  that  all  the  men  suggested  would  get  on  a  com- 
mittee, because  the  number  of  places  is  limited,  but  still  it  would 
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help,  and  perhaps  work  to  the  advantage  of  our  next  meeting, 
so  that  if  any  time  to-day  I  can  receive  any  suggestions,  I  will 
be  very  thankful  for  them. 

The  Presiiiext:  Mr.  Brown  has  written  a  letter  regretting 
that  he  cannot  l)e  with  us  on  account  of  press  of  business; 
he  has  sent  his  rejKjrt — ^a  paper — ^and  asks  that  the  Secretary 
read  it  to  the  convention;  it  is  not  very  long — just  seven  pages. 
I  understand,  Mr.  Benzenberg,  that  Dr.  Kempster  has  not  his 
paper  ready. 

Mr.  Benzenberg:  The  doctor  told  me  that  when  he 
returned  to  town  he  would  mail  the  paper  to  me,  but  have  not 
heard  from  him. 

Here  Mr.  Farnham,  at  the  request  of  the  President,  read 
to  the  Society  the  following  paper: 


THE  METHODS  OF  APPOINTMENT  OF  BOARDS  OF  PUBLIC 
WORKS  AND  ENGINEERS,  AND  CHECKS  UPON  THEIR 
ACTION. 

CHARLES    CARROLL    BROWN,     CONSULTING    ENGINEER.     BLOOM INGTON.    ILL. 

Only  a  part  of  this  subject  will  be  considered  in  this  paper  on 
account  of  time  and  space  limitations  for  its  complete  presentation. 
Nearly  all  our  cities  lie  between  the  limits  of  population  of  5,000  and 
2GO.000.  These  cities  can  all  work  under  the  same  general  plan,  with 
some  modifications  in  details.  Such  a  plan  is  here  proposed  for  the 
cities  of  average  population  in  the  list,  with  some  hints  of  desirable 
modifications  for  the  larger  cities.  Other  modifications  will  be  neces- 
sary in  each  special  case,  on  account  of  constitutional  limitations,  fixed 
methods  of  procedure  which  could  not  be  changed  without  working 
injustice,  and  to  some  extent  on  account  of  local  customs  in  general. 

The  fundamental  principles  upon  which  the  selection  of  members 
of  the  Board  of  Public  Works  as  a  whole  should  be  based,  are  technical 
knowelge  and  busmess  capacity,  honesty  beincr  assumed  as  the  one 
absolutely  essential  characteristic,  though  often  neglecteH.  and  some- 
times purposely. 

While  strictly  expert  knowledge  is  not  demanded  of  all  members, 
at  least  one  should  have  this  knowledge.  Public  work  is  of  several 
kinds,  practically  independent  in  a  technical  sense,  and  more  than  one 
kind  of  expert  knowledge  is  frequently  demanded. 
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Excellent  technical  training  may  be  possible  without  business  capacity 
and  may  lead  to  failure  from  lack  of  consideration  of  practical  methods 
of  laying  out  work  and  carrying  it  forward.  Good  business  sense  under 
technical  direction  can  often  be  obtained  on  a  Board  and  where  both 
can  not  be  obtained  in  the  same  person  will,  frequently,  give  as  good 
results. 

In  a  small  city,  where  municipal  ownership  of  natural  monopolies 
is  not  in  vogue,  one  man  can  take  charge  of  all  the  actual  work  in  prog- 
ress at  any  one  time.  In  such  cases  one  man  of  technical  ability  of 
sufficiently  high  order  to  make  his  decisions  respectable  and  with 
reasonably  good  business  ability,  should  be  on  the  Board  and  take  charge 
of  the  work.  He  would  perform  the  duties  now  devolving  on  the  City 
Engineer  and  the  Chairman  of  the  Council  Committee  or  the  Board  of 
Public  Improvements.  With  him  should  be  associated,  perhaps,  two 
other  members  of  high  standing  in  the  community  for  business  capacity 
and  integrity  and  for  intellectual  attainments,  who.  with  the  chairman- 
engineer  should  be  responsible  for  the  general  principles  upon  which 
the  work  would  be  conducted,  and  the  policy  of  the  city  regarding  public 
improvements.  The  chairman  should  receive  a  sufficient  salary  to  make 
possible  the  securing  of  a  first-rate  man  for  the  position.  The  duties 
of  the  other  members  of  the  Board  being  less  onerous,  their  com- 
pensation can  be  largely  in  the  honor  of  the  appointment;  in  fact,  there 
are  many  argimients  in  favor  of  making  the  office  entirely  without  com- 
pensation in  the  cities  \where  the  amount  of  business  is  too  small  to 
require  the  entire  attention  of  the  second  and  third  members  of  the 
Board.  The  Board  as  a|  whole  should  be  removed  as  far  as  possible 
from  politics  of  any  «prt.  The  engineer  member  would  frequently  be 
selected  from  outside  the  city,  and  his  appointment  should  depend  solely 
upon  his  technical  and  business  qualifications.  His  fitness  may  be 
determined  by  examination,  if  any  reasonable  method  is  available  in  the 
probable  lack  of  sufihcient  technical  ability  in  the  city  itself  to  conduct  the 
examination,  and  by  the  consideration  of  credentials  showing  his  techni- 
cal attainments,  hi^  experience,  technical  and  business  success  and 
character.  The  term  of  office  should  be  fixed  at  a  reasonably  long  period 
and  removal  possible  only  for  cause  well  established.  The  present 
tcndencj'  to  employ  home  talent  without  reference  to  ability,  simply 
because  it  is  home  talent,  when  much  more  competent  men  can  be  easily 
recured  outside,  is  essentially  vicious  and,  even  in  the  large  cities,  leads 
to  the  employment  of  incompetents.  The  other  members  of  the  Board 
act  as  advisers  upon  questions  of  policy,  as  checks  upon  the  business 
methods  of  the  engineer,  to  give  weight  by  force  of  numbers,  and  to 
divide  the  responsibility  of  important  decisions.  Intelligence,  knowledge 
of   business  methods,    reasonable   familiarity  with   technical    details,    and 
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abiHty  to  make  prompt  and  reasonably  accurate  decisions  upon  questions 
with  given  data,  are  essentials  to  the  most  valuable  sen'ice. 

Most  of  the  work  of  public  improvement  iii  the  small  cities  proceeds 
or  does  not  proceed,  perhaps,  rightly  enough,  according  to  the  general 
sentiment  of  the  citizens.  Provided,  the  work,  when  done,  is  properly 
done,  the  change  in  rate  at  which  it  is  done  may  make  little  difference. 
The  terms  of  office  of  the  members  other  than  the  chairman  may,  there- 
fore, depend  more  or  less  closely  upon  the  term  of  the  Mayor.  It  is 
desirable,  however,  that  at  least  one  member  en  the  Board,  other  than 
the  chairman,  be  familiar  with  the  work  that  has  been  done  and  the 
plans  for  future  work,  so  that  but  one  member  should  be  changed  at 
a  time.  If  the  council  has  a  check  upon  the  work  of  the  Board,  as  sug- 
gested later,  a  change  of  policy  with  a  change  of  administration  is 
readily  made,  but  probably  with  more  friction  than  in  case  the  change 
of  policy  is  reflected  in  the  membership  jf  the  Board  itself.  If  the 
membership  in  the  two  advisory  positions  on  the  Board  is  likely  to  be 
changed  entirely  with  every  change  in  the  administration,  a  provision 
that  no  work  can  be  decided  upon  without  the  affirmative  vote  of  the 
Chairman,  would  prevent  the  possibility  of  technical  mistakes  by  new 
members  selected  for  a  special  purpose  and  prepared  to  carr>'  out  that 
purpose  without  regard  to  technical  matters  upon  which  they  are  ijfno- 
rant  and  which  they  wrongly  consider  to  be  unimportant.  A  well-con- 
stituted Board  will,  however,  follow  the  demands  of  public  opinion  so 
far  as  it  can  be  done  with  a  proper  regard  to  economy  and  to  stability 
of  construction,  justice  and  the  necessities  of  the  city.  Unquestionably 
the  appointments  to  the  Board  should  be  made  by  the  Mayor  and  con- 
firmation by  .the  council  should  not  be  required.  The  checks  by  the 
council  upon  the  action  of  the  Board  are  suggested  below. 

All  questions  regarding  public  improvements  and  the  carrying  out 
of  the  same  should  be  in  fhe  hands  of  the  Board  of  Public  Works  for 
formulation  of  plan  and  supervision  of  construction.  The  completed 
plan  should  be  referred  to  the  City  Council  in  the  form  of  ordinances 
authorizing  the  improvement  and  providing  the  funds  to  pay  for  it. 
The  Council  should  have  the  power  to  decide  for  or  against  the  improve- 
ment, but  should  not  have  any  power  to  change  the  plan  as  a  whole  or 
in  any  detail  without  the  direct  and  formnl  action  of  the  Board  of 
Public  Works.  This  method  of  procedure  will  place  the  responsibility 
for  the  plans  and  for  the  supervision  of  the  technical  details  in  the 
hands  of  technical  experts  and  men  of  business  training  and  special 
experience,  but  will  leave  the  decision  as  to  actual  construction  and 
levying  of  taxes  to  the  Council,  the  direct  representative  of  the  people. 
The  Council  will  be  relieved  of  duties  which  are  very  onerous,  and  gen- 
erally distasteful,  most  Councilmen  admitting  that  they  know  nothing  of 
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the  technical  matters  and  that  they  would  be  very  glad  to  get  rid  of 
them  if  there  were  any  possible  way.  It  would  at  the  same  time  retain 
the  power  of  ultimate  decision  upon  the  question,  which  of  right  belongs 
to  it.  A  further  check  upon  both  bodies  can  be  secured  in  the  case  of 
improvements  which  are  not  absolutely  essential,  if  a  remonstrance  from 
a  definite  proportion  of  the  property  owners  can  stop  an  improvement. 
The  provision  in  Indianapolis,  that  a  majority  of  the  property  owners 
resident  on  the  line  of  the  proposed  street  or  sidewalk  improvement,  can 
prevent  its  construction  by  proper  remonstrance,  works  well  and  is 
there  the  only  check  upon  the  Board  of  Public  Works  which  the  prop- 
erty owners  have,  the  Council  having  no  powers  in  matters  of  public 
improvement  not  requiring  public  funds  until  after  such  sufficient  remon- 
strance is  filed.  It  is  very  evident  that  a  provision  requiring  the  Board 
to  wait  until  a  petition  of  a  given  length  is  filed  before  proceeding  with 
an  improvement  is  wry  detrimental  to  the  interests  of  the  city.  It 
destroys  the  power  of  the  Board  to  follow  a  logical  plan  of  improve- 
ments, unneccessarily  delays  the  completion  of  the  system,  adds  to  the 
expense  of  construction  and  maintenance,  and  makes  it  possible,  fre- 
quently, for  one  or  two  obstructors  to  keep  back  the  improvement  of 
the  city  indefinitely.  Then,  too,  there  are  many  property  owners,  who 
will  willingly  pay  for  an  improvement,  who  would  not  sign  a  petition 
for  it.  Those  of  us  who  are  familiar  with  the  inception  and  methods 
of  circulation  of  petitions  for  most  street  improvements,  can  give  many 
reasons  for  this. 

When  !he  city  owns  its  water  works,  electric  light  plant,  or  other 
natural  monopoly,  the  supervision  of  the  same  and  the  plans  for  im- 
provements and  supervision  of  construction  should  be  in  the  hands  of 
the  Board  of  Public  Works,  subject,  so  far  as  appropriation  of  money  is 
concerned,  to  the  action  of  the  Council.  In  such  cases  it  may  be 
desirable  to  increase  the  number  of  technical  men  on  the  Board.  This 
is  not  necessarv  in  most  small  cities,  such  as  those  now  under  discus- 
sion, the  superintendent  of  the  works,  employed  by  the  Board,  and  the 
engineer  member  of  the  Board  being  able  usually  to  take  care  of  the 
technical  control  of  the  plant  with  occasional  aid  from  consulting  engi- 
neers who  are  experts  in  these  fields.  One  reason  why  it  is  not  always 
desirable  to  add  the  superintendents  of  such  plants  to  the  Board  is 
that  the  order  of  talent  required  to  run  the  ordinary  small  light  or  water 
plant  is  somewhat  different  from  that  required  to  design  the  works  or 
to  consider  it  in  its  larger  relations  to  the  activities  of  the  city.  If  it  is 
considered  desirable  to  add  such  technical  members  to  the  Board,  they 
may  be  added  to  the  number  of  the  Board,  or  may  displace  citizen 
members.  The  first  method  is,  no  doubt,  preferable  in  the  smaller 
cities-     The  latter  may  be  the  better  in  the  larger  cities.    The  law  should 
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be  flexible  enough  to  permit  of  whichever  method  of  procedure  is  the 
best  at  any  particular  time.  The  modifications  of  the  general  plan  jus^ 
hinted  at,  and  an  additional  opportunity  to  modify  salaries  as  the 
members  of  the  Board  are  required  to  spend  more  of  their  time  in  the 
work  on  account  of  the  growth  of  the  city,  will  make  it  possible  to  fit 
the  scheme  to  any  city  within  the  limits  of  population  which  were  set 
at  the  beginning  of  the  paper. 

The  Board  should  be  free  to  select  its  own  employees  as  the  members 
would  in  their  own  business,  without  reference  to  political  preferences. 
If  a  civil  service  system  is  necessary  to  secure  complete  divorce  from 
politics,  it  should  be  established.  Until  men  are  as  willing  to  run  the 
general  business  of  the  city  on  business  principles  as  they  are  their  own, 
a  civil  service  system  may  be  ncQCssary  to  prevent  all  forms  of  favoritism. 

The  usual  program  for  the  Board  would  be  the  determination  of 
definite  systems  for  the  various  kinds  of  improvements,  conferences 
with  the  Mayor,  Council  and  leading  citizens  as  to  the  best  methods 
of  setting  the  plan  in  operation,  and,  when  some  method  of  procedure 
has  been  detrmined  upon,  the  presentation  of  individual  portions  under  a 
regular  form  of  process  prescribed  by  the  law.  The  following  program 
is  proposed"  for  the  progress  of  a  resolution  calling  for  an  improvement, 
giving  an  idea  of  the  powers  of  the  Board  of  Public  Works  and  the 
Council  and  the  interested  taxpayers,  and  the  checks  of  each  upon  the 
other. 

The  plans  and  specifications  for  the  proposed  improvement  having 
been  prepared  according  to  the  general  scheme  for  the  particular  class 
of  improvements,  the  Board  of  Public  Works  would  pass  a  resolution 
of  intention  to  proceed  with  the  construction  of  the  particular  portion 
under  consideration,  and  would  set  a  day  for  hearing  remonstrances  and 
suggestions  for  .modifications.  After  the  hearing,  the  resolution  as 
originally  prepared  or  as  amended  would  be  adopted  and  ordinances 
prepared  for  presentation  to  the  City  Coiyicil.  These  ordinances  would 
authorize  the  construction  of  the  work,  an  assessment  upon  the  property 
benefited,  and  an  appropriation  of  city  funds  to  pay  the  portion  assessed 
upon  the  citv  at  large,  if  any.  In  the  case  of  street  and  sidewalk 
improvements,  street  cleaning  and  sprinkling  contracts,  an  opportunity 
for  remonistrance  should  be  given  to  the  persons  interested.  As  already 
stated,  the  provision  that  a  remonstrance  signed  by  a  majority  of  the 
rc'>ident  property  owners  shall  stop  further  proceedings  unless  there 
shall  be  a  two-thirds  vote  of  the  Council  in  favor  of  the  improvement, 
v.orks  in  a  very  satisfactory  manner.  In  case  of  sewers,  drains,  water 
supply  or  other  improvements,  where  a  lanje  part  of  the  cost  is  to  be 
paid  by  the  city,  or  the  benefit  to  the  city  ai  large  is  nearly  or  quite 
as  great  as  to  the  property,  even  if  the  properly  pays  the  whole  expense. 
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such  power  of  remonstrance  should  not  be  available,  principally  because 
the  taxpayers  generally  are  not  well  enough  informed  regarding  improve- 
ments involving  underground  constructions  to  be  able  to  vote  intelligently 
concerning  them,  and  are  very  likely  to  vote  the  way  that  will  make 
the  least  present  draft  on  their  pocket  books,  without  thought  of  the 
greater  draft  that  must  come  later  if  the  matter  is  postponed.  A  short 
time  should  be  given  for  the  filing  of  this  remonstrance,  not  more  than 
ten  to  twenty  days.  The  resolution  having  passed  this  stage,  the  ordi- 
nances may  be  acted  upon  by  the  council.  If  adopted  by  them,  the 
Board  will  advertise  for  bids,  let  the  contract,  supervise  the  construction 
and  make  the  assessments.  If  the  assessments  are  authorized  at  the 
time  the  work  is  authorized,  it  should  not  be  necessary  to  refer  the  matter 
to  the  Council  again,  but  some  authorities  prefer  an  assessing  ordinance 
at  this  stage  in  the  proceedings. 

When  the  ordinances  are  first  presented  to  the  Council,  they  have  the 
power  to  accept  or  reject  them,  but  they  should  have  no  power  to 
modify  them  in  the  slightest  degree,  so  far  as  their  technical  features  are 
concerned.  This  provision  is  in  strict  keeping  with  the  theory  upon 
which  this  proposed  method  of  procedure  if  based,  namely,  that  the 
technical  portions  of  the  work  have  been  delegated  to  the  Board  of 
Public  Works,  because  the  Council  is  not  sufficiently  expert  in  such 
matters,  and  a  properly  constituted  Board  of  Public  Works  is.  The 
Council  has  the  general  power,  by  rejection  of  ordinances  proposed  by  the 
Board,  to  check  the  Board  if  it  should  fall  into  extravagant  or  dishonest 
ways  or  should  proceed  on  lines  which  the  general  sentiment  of  the  city 
does  not  indorse.  In  such  cases  the  Board  must  modify  its  course,  being 
given  the  opportunity  to  do  this  on  lines  which  shall  be  correct  from 
the  engineer's  points  of  view,  or,  if  it  is  certain,  upon  further  considera- 
tion, that  its  original  position  is  correct,  it  can  enter  upon  a  "campaign 
of  education."  to  bring  public  sentiment,  as  expressed  in  the  Council  to 
Its  view  of  the  case.  For  such  improvemcnis  as  are  subject  to  remon- 
strance.  it  is  probable  that  the  Council  would  seldom  differ  from  the 
decision  of  the  Board  unless  there  was  an  overwhelming  remonstraiice 
from  the  property  owners.  In  the  case  of  most  other  constructions 
the  check  of  the  Council  upon  the  Board  is  very  salutary,  though  in  seme 
instances  it  causes  serious  delay  in  the  construction  of  improvements 
vitally  important  to  the  life  and  health  of  the  community.  Usually,  how- 
ever, the  delay  is  not  serious,  and  causes  discussion  which  may  lead  to 
improvement  in  the  plans. 

If  the  city  does  not  have  a  limit  of  indebtedness  which  cannot  be 
exceeded,  it  would  be  well,  in  cities  of  the  size  under  discussion,  to 
have   a    provision   that    all    improvements    which    draw    upon   the   city^s 
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funds  for  more  than  a  certain  percentage  of  the  assessed  valuation, 
must  be  authorized  by  a  majority  vote  at  a  special  election.  This  would 
place  some  check  upon  extravagance  in  both  Board  and  Council.  The 
•<:itizens  at  large  may  generally  be  trusted  to  tell  what  they  want  in  such 
t:ases,  and  a  decision  that  an  improvement  of  such  magnitude  is  not 
wanted  should  be  heeded,  even  if  it  actually  cripples  the  usefulness  of 
'>the  Board  for  a  long  period  and  works  against  the  real  interests  of  the 
people  at  large.  A  campaign  of  education  and  its  full  discussions  will 
again  result  in  valuable  improvements  in  the  original  plans. 

This  paper  is  already  long  enough  and  the  mention  of  other  import- 
ant points  will  be  deferred. 

The  Pbesident:  The  next  report  is  that  of  the  Committee 
on  Review." 

Capt.  Lansing  W.  Beach,  Chairman,  Washington,  D.  C, 
here  read  to  the  Society  the  report  of  his  committee,  which  was 
as  follows: 

REPORT  OF  THE  COMMITTEE  ON  REVIEW. 

Mr.  President  and  Gentlemen: 

The  President  of  the  Society,  in  his  opening  address  at  the  last 
annual  convention,  suggested  the  appointment  of  a  Committee  on 
Review,  the  duties  of  the  committee,  as  he  explained  them,  to  be  as 
follows:  "Said  committee  to  carefully  review  all  annual  reports  and 
submit  to  this  Society,  at  its  annual  meeting,  a  synopsis  from  such  reports 
as  contain  any  data  or  information  of  value  upon,  or  an  account  of 
any  work  in  which  this  Society  or  any  of  its  members  are  interested, 
giving  special  attention  as  to  results  obtained  (be  they  either  favorable 
or  otherwise)  and  the  comparative  cost  of  such  work.  When  a  report 
refers  to  any  new  feature  or  a  novel  method  or  design  in  municipal 
work,  particular  mention  should  be  made,  and,  if  of  enough  importance, 
the  official  making  such  report,  should  be  requested  to  prepare  a  paper 
upon  the  subject,  to  be  read  before  this  Society  at  its  next  convention. 
Thus  the  members  can  be  kept  in  touch"  with  every  new  feature  or 
development  in  public  work  and  with  its  effect  or  benefit  as  to  its 
enhancement  and  durability." 

From  this  it  was  considered  that  the  committee  were  not  called 
upon  or  expected  to  prepare  lengthy  papers  upon  any  one  subject,  but 
rather  to  devote  themselves  to  ascertaining  special  features  of  con- 
struction or  method  adopted,  or  particular  results  obtained,  and  report 
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such  to  this  convention.  The  only  cases  where  papers  might  be  called 
for  would  be  in  matters  not  covered  by  any  of  the  other  committees, 
but  on  subjects  for  which  there  were  other  standing  committees.  If  the 
Committee  on  Review  found  any  incident  or  work  which  would  be  of 
particular  advantage,  they  would  request  the  parties  most  interested  or 
best  acquainted  with  such  work,  to  prepare  a  special  paper  for  presenta- 
tion to  the  convention. 

The  committee,  upon  the  outset  of  its  work,  met  with  a  difficulty 
which  it  is  believed  was  not  anticipated  by  the  President  in  his  opening 
address,  and  certainly  was  not  expected  by  the  committee,  that  is,  the 
meagreness  of  municipal  reports  in  general. 

The  reports  consulted,  with  a  few  exceptions,  were  of  such  a  nature 
that  only  a  person  intimately  acquainted  with  the  cities  in  question, 
could  thoroughly  understand  them,  and  as  many  contained  little  more 
than  a  mere  statement  of  work  done,  it  was  impossible  to  extract  mr.ch 
information.  One  reason  for  the  meagreness  of  the  reports  in  general 
•  is  believed  to  be  the  enforceed  economy  in  printing,  the  municipal 
authorities  being  frequently  compelled  to  keep  their  reports  down  to  the 
smallest  intelligible  limits.  Another  featui*e  is  that  engineers  or  other 
authorities  rendering  reports,  generally  reserve  the  description  of  any- 
thing special  for  a  monograph  before  some  engineering  or  technical 
society  or  for  an  article  in  some  professional  or  technical  journal. 
A  great  many  reports  of  cities  were  examined  and  although  some  were 
found  to  cover  the  work  in  their  respective  localities  very  well,  but 
little  that  was  special  or  would  be  of  interest  to  members  of  the  Society 
was  found,  and  in  most  of  these  cases,  the  matter  contained  in  the  report 
was  repeated  in  some  professional  journal  or  paper. 

It  is  recommended  that,  if  possible,  a  map  of  each  city  be  included  in 
the  annual  report,  or,  if  this  involves  a  greater  expense  than  is  consideied 
advisable,  that  a  note  be  inserted,  informing  parties  where  such  maps 
can  be  purchased,  and  the  price.  Many  lithographing  firms  would  be 
^lad  to  print  maps  of  a  city,  trusting  to  receive  their  compensation  from 
future  sales;  and  an  outline  map  upon  a  scale  of  from  800  to  1,200  feet 
to  an  inch,  can  be  very  easily  prepared  and  lithographed  at  very  small 
expense. 

Under  these  circumstances,  it  was  considered  that  perhaps  the  better 
plan  would  be  to  address  a  circular  to  municipal  officers  in  the  principal 
cities  of  the  country  to  inquire  what  special  work  had  been  done  in 
their  places,  and  the  circulars  in  question  were  sent  to  every  important 
city  and  town  in  the  United  States.  Hardly  one-tenth  of  the  parties 
addressed  took  the  trouble  to  reply.  Extracts  from  some  of  the  letters 
received  are  appended  hereto.    When  a  circular  letter  or  a  letter  requir- 
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ing  information  is  sent  to  my  member  of  this  Society,  he  almost  invari- 
ably answers  it,  and  answers  it  promptly,  and  this  has  not  occurred  in 
other  cities. 

The  committee  refers  to  a  couple  of  reports  which  they  consider 
very  good  in  their  class. 

The  city  of  Newton,  Mass.,  gives  a  very  complete  and  detailed  -eport 
for  the  year  ending  December  31,  1896,  of  the  various  operations  in  that 
city.  The  report  is  quite  liberally  illustrated  and  forms  a  model  in 
many  respects. 

The  city  of  St.  Louis  has  issued  a  pamphlet  entitled  **General  Infor- 
mation City  Streets,  St.  Louis,  1897,"  which  is  profusely  illustrated  and 
forms  a  valuable  book  for  reference. 

J.  H.  Dingle.  City  Surveyor,  Charleston,  S.  C,  states:  "Nothine  of 
importance  has  been  undertaken  this  year  by  the  city  except  the  improve- 
ment of  Chicora  Park,  which  the  city  bought  a  year  or  so  ago  for 
public  purposes.  This  was,  before  its  purchase,  a  tract  of  cleared  land 
and  woods  of  about  600  acres  along  Ashley  River,  and  about  six  miles 
from  the  Court  House.  Part  of  this  cleared  land  has  been  leased  to  the 
Charleston  City  Railway  Company  for  the  purpose  of  inducing  them  to 
continue  their  line  to  the  park  and  thus  enable  the  masses  to  easily 
reach  a  place  of  recreation.  The  company  is  at  present  building  a  waiting 
station,  pavilion  and  bowling  alleys  on  their  portion  of  the  park  and 
the  remainder  consists  mostly  of  woods  of  tall  pines  and  stately  moss- 
covered  oaks,  and  has  been  ^turned  over  to  Messrs.  F.  L.  and  J.  C. 
Olmstead,  Landscape  Architects,  Brookline.  Mass.,  for  improvement." 

During  the  year  the  old  horse  cars  have  given  place  to  a  first-class 
trolley  system  using  6"x7"x9"  grooved  girder  rails. 

A.  L.  White,  City  Engineer,  Wheeling,  W.  Va..  states:    "City  Coun- 
cils last  April  passed  an  ordinance  fixing  the  duties  and  salary   of   the 
City    Engineer.     Prior  to    May    ist   the    City    Engineer  was   only    so    in 
name;  he  was  undei   the  control  of  Boards  and  Councils  and  exercised 
but  little  control  or  discretion;  he  was  simply  a  surveyor,  to  give  lines 
and  grades  when  ordered.     He  received  no  salary  but  fees,  and   was   at 
liberty  to  conduct  a  private  practice.     You  can  well  imagine  the  results 
of  such  a  system.     No  official  map  of  the  city,  no  street  monuments,   no 
sewerage  system  but  many  sewers;  poor  system  of  water  and  gas  pipes; 
in   short,   no  records:  no   intelligent   or  responsible   head   or  control    of 
engineering  work.     Briefly,  the  ordinance  places  all  surveys  and  engineer- 
ing work  of  the  city  under  the  direct  control  of  the  City  Engineer,   who 
gives  bond.     He  is  required  to  give  his  entire  time  to  the  city.     When 
not   engaged    in    construction    work    he    is    required    to    make    complete 
survey   of  the   city,   set   street   monuments,   locate   sewer,   water,    gas    or 


AMERICAN  SOCIETY  OF  MUNICIPAL  IMPROVEMENTS.  245 

Other  pipes  or  mains,  and  make  a  map  of  same.  The  ordinance  was 
passed  after  an  examination  of  the  ordinances  and  reports  of  about  100 
cities.  The  Salt  Lake  City  ordinance  was  followed  in  the  main,  but 
the  Wheeling  ordinance  is  more  complete  in  many  respects.  It  has 
resulted  so  far  in  better  and  cheaper  work.  Its  results  will  be  far- 
reaching;  comes  as  near  putting  the  Engineering  Department  on  a  proper 
basis  fts  our  city  charter  would  permit." 

T.  K.  Dunn.  City  Engineer.  Petersburg.  Va.,  states:  "No  work 
special  in  its  extent  or  character  has  been  undertaken  in  Petersburg, 
Va.,  during  the  past  year  with  the  exception  that  an  emergency  pump 
of  150.oco.oco  gallons*  capacity  has  been  added  to  the  regular  pumping 
stations." 

Joseph  P.  Phillips.  City  Engineer.  Scranton.  Pa.,  states:  "There  is 
at  present  being  constructed  about  6.000  lin.  ft.  of  telephone  conduits 
by  the  Central  Pennsylvania  Telephone  and  Supply  Co.,  for  their  own 
use.  They  are  the  first  conduits  constructed  in  this  city.  I  think  it  was 
a  mistake  that  the  city  did  not  construct  conduits  and  compel  all  wires 
to  be  put  underground." 

Mr.  N.  P.  Lewis.  Engineer  of  Street  Construction  and  Maintenance, 
Brooklyn,  N.  Y..  reports:  "I  can  only  say  that  in  Brooklyn  the  im- 
provements to  the  streets  have  been  actively  pushed,  in  fact,  there  is 
every  evidence  that  improved  pavements  are  exciting  far  greater  public 
interest  here  than  any  other  municipal  enterprise.  Of  course.  Brooklyn 
has  been  a  fruitful  field  for  missionary  work,  as  it  has  been  a  wretchedly 
paved  city  and  we  will  still  have  at  the  close  of  this  year  about  244 
miles  of  cobblestone  pavements.  We  will  lay,  however,  during  the  year 
about  seventeen  miles  of  asphalt.  No  changes  have  taken  place  in 
methods  of  construction  except  that  the  practice  of  setting  our  curb- 
stones in  concrete  is  now  the  rule.  Our  asphalt,  laid  by  different  con- 
tractors, seems  to  be  satisfactory,  although  the  work  has  been  done  at 
exceptionally  low  prices.  The  average  cost  of  the  asphalt  pavement  with 
one  inch  of  binder  and  two  inches  of  wearing  surface  and  six  inches  of 
concrete  foundation,  with  five  years'  guarantee,  for  the  year  will  be 
about  $1.68.  although  contracts  have  been  made  for  $1.47  per  square  yard. 
This  is  all  repaving  and  includes  the  removal  of  old  material  and  the 
necessary  grading  and  regulation  of  the  surface.  Somewhat  over  two 
miles  of  brick  pavement  will  have  been  laid  before  the  end  of  the  yt-ar, 
and  while  it  is  much  liked  by  many  drivers,  it  costs  about  30  per  cent. 
more  than  asphalt,  and  petitions  for  new  pavement  are  almost  unanimous 
in  asking  for  the  latter  material  The  work  which  has  been  done  and  is 
planned,  consists  for  the  greater  part  in  extending  already  established 
routes  of  smooth  pavement  or  connecting  sections  now  separated  by 
wastes  of  cobblestone." 
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Mr.  Earnest  Adam,  Engineer  of  Street  and  Sewer  Departmen^^ 
Newark.  X.  J.,  states:  **It  may  be  of  interest  to  state  an  experiment 
which  I  ordered  to  be  made  during  the  construction  of  a  brick  sewer. 
The  total  length  of  sewer  as  planned,  11,300  feet,  practically  runs  along 
the  border  of  the  upland,  and  the  whole  of  it  will  be  under  high  w^ter 
level,  the  invert  ai  zero  point  is  2.00.  and  at  the  end  3.65:  the  dimensions 
of  the  sew^cr  are  4'  io''x3'  8"  and  3'  6''x2'x4'',  at  the  respective  points, 
with  a  fall  of  only  ^  inch  to  !^  inch  in  100  feet.  Only  6,000  feet  of  the 
larger  section  are  now  under  contract  and  construction.  The  material 
found  in  the  trench  is  generally  quicksand  with  some  sections  of  typical 
bull's-liver.  Where  the  bull's-liver  was  encountered  concrete  12  inches 
thick  was  placed  between  the  box  and  sheathing;  the  latter  was  driven 
to  a  depth  of  3  feet  below  floor  plank.  The  light  grade,  only  }i  inch 
per  100  feet,  made  it  necessary  to  secure  a  firm  foundation,  before  any 
masonry  work  was  commenced :  ■  I  ordered  35  tons  of  bar  lead  placed 
upon  49  sq.  ft.  of  flooring,  making  5  tons  to  the  lineal  foot  of  trench, 
which  is  about  equal  to  the  superimposed  weight. 

The  result  of  the  experiment  was  as  follows: 
II  a.  m.  to  2  p.  m.,  8  tons  load  settlement  of  floor,  .11  of  a  foot. 
At  4  p.  m.,  16  tons  load  settlement  of  floor,  .02  of  a  foot. 
Following  day,  10  a.  m.,  35  tons  load  settlement  of  floor,  .01  of  a  foot. 

That  is.  the  weight  of  35  tons  was  left  on  the  floor  for  16  hours 
before  the  last  settlement  was  measured.  The  first  settlement  of  .11  was 
due  to  the  uneven  bearing  of  the  floor  planks  until  some  weight  was 
placed  upon  them.  The  bottom  at  the  spot  where  the  experiment  was 
made  w^as  so  soft  and  shaky  that  when  jumped  upon,  the  soil  would  be 
affected  for  10  feet  in  either  direction.  There  are  about  2,300  feet  of 
sewer  completed  at  this  date  and  the  trench  refilled.  I  have  had  no 
levels  taken  to  ascertain  whether  the  sewer  had  settled  but  will  do  so 
within  the  next  few  weeks. 

Mr.  Beach:  I  will  state  that  Mr.  Adam  informed  me  yes- 
terday that  those  levels  had  been  taken,  and  the  result  was 
entirely  satisfactor>\    No  further  settlements  have  taken  place. 

VV.  L.  Glazier,  City  Engineer.  Newport,  Ky.,  states:  "The  changes 
that  we  have  introduced  from  former  systems  have  been,  first,  change 
from  the  contract  system  to  men  employed  and  city  ownership  of  street 
and  sewer  cleaning  plants.  We  have  purchased  the  necessary  stock — 
sweepers,  sprinklers,  wagons,  etc. — and  employed  men  and  even  this  first 
year  with  this  extra  expense  have  saved  over  20  per  cent,  on  the  contract 
system  and  expect  next  year  to  reduce  the  cost  20  per  cent.  more.  We 
have  introduced  the  combined  concrete  curb  and  gutters  on  our  macad- 
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amized  residence  streets.  We  used  6"  curb  and  16"  gutter  made  from 
crushed  granite  boulders  and  German  Portland  cement.  We  have  been 
paying  from  61  to  65  cents  per  lineal  foot  for  the  combined  curb  and 
gutter  as  against  about  75  cents  foc4"  and  16"  gutter  of  Indiana  Flat 
Rock  limestone.  It  is  giving  excellent  satisfaction.  Nearly  all  of  our 
streets  are  66  feet  wide  and  ibe  width  previously  established  has  42  feet 
for  roadway  and  12  feet  for  sidewalks.  We  have  changed  now  to  a 
36  foot  roadway  and  15  foot  sidewalks,  except  where  we  have  double 
tracks  on  street  railways.  Owing  to  hard  times  but  little  improvements 
have  been  made.  One  street,  Columbia,  is  being  reconstructed  with 
brick  paved  on  the  usual  concrete  base.  No  sewer  extensions  have  been 
made  this  year.  We  are  troubled  with  the  nuisance  of  private  street 
sprinkling,  but  hope  to  have  it  all  done  by  the  city  next  year.  One 
thing  I  wish  especially  to  mention;  the  evil  of  having  the  streets  torn 
up  for  the  purpose  of  connecting  with  sewers,  etc.  We  probably  endured 
the  evil  in  as  gross  a  form  as  was  possible;  the  streets  were  literally 
ruined.  Last  December  we  had  a  law  passed  similar  to  the  one  operative 
in  Washington,  D.  C,  and  in  Brooklyn,  N.  Y.,  compelling  persons 
opening  same  to  deposit  a  sum  of  money  to -pay  for  the  proper  repair 
of  the  street.  Since  then  we  have  had  no  trouble.  Thus  the  city  of 
Newport  has  received  a  substantial  benefit  from  the  Society." 

Mr.  McComb,  Superintendent  of  Sewers,  Washington,  D.  C,  reports: 
1  respectfully  submit  the  following  notes  upon  the  *Decarie  Automatic 
Gulley  Cleaner' :    This  apparatus,  which  is  in  use  in  the  city  of  Montreal, 
was  designed  for  cleaning  street  catch-basins.    It  consists  of  an  air-tight 
iron   tank   mounted   upon   a   wagon   which   carries  in   addition   t^vo   air 
pumps  for  exhausting  air  from  the  tank.     These  pumps  are  operated  by 
eccentrics  which  are  attached  to  the  rear  axle  of  the  wagon.     A  suction 
hose,  attached  to  the  tank,  is  inserted  into  the  catch-basin,  the  contents 
of  the  basin   are   stirred   by   manual   labor,  a   valve   is  opened   and   the 
contents   of  the   basin   are  transferred   to   the   tank.     The   wagon   then 
proceeds  to  the  next  basin  and,  if  that  basin  is  not  too  near,  a  partial 
vacuum  sufficient  to  empty  it  will  be  created,  otherwise  a  trip  around 
the  block  is  necessary  to  secure  that  result.     The  catch-basins  used  in 
Montreal  are  much    smaller   than   those   generally    in   use   in   cities   of 
the  United  States  and  the  basins  which  I  saw  cleaned  did  not  have  as 
large  quantities  of  heavy  street  detritus,  sand,  etc.,  as  the  Washington 
basins  retain.    With  the  relatively  large  amount  of  heavy  material  found 
in  the  Washington  basins,  I  think,  it  would  be  difficult  to  stir  it  up  so 
that  it  might  be  transferred  to  the  tank.    Again,  the  necessity  for  hauling 
the  heavy  machinery  to  thp  dump  with  the  material  removed  from  the 
basins  in  addition  to  the  side  trips  to  work  up  a  vucuum,  are  serious 
objections.    The  stirrinjr  of  the  material  in  the  basin  creates  odors  in  its 
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vicinity,  yet,  as  a  whole,  the  operation  of  removing  the  basin  contents 
by  this  vacuum  process  is  less  objectionable  from  that  standpoint  than 
the  old-fashioned  way  of  removal  by  scoop  and  bucket. 

Respectfully, 

D.  E.  McCOMB, 

Superintendent  of  Sewers." 

G.  H.  Benzenberg,  Citv  Engineer.  Milwaukee,  Wis.,  states:  "I  do 
not  know  anything  in  the  way  of  changes  in  construction  methods  or 
improvements  of  anj'  form  made  in  this  city  during  the  past  year, 
excepting  the  step  that  has  been  taken  in  barring,  by  ordinance,  the 
laying  of  any  further  pavements  upon  our  streets  with  perishable 
material,  that  is,  wood,  and  without  providing  a  concrete  foundation, 
a  copy  of  which  I  herewith  enclose. 

I  think,  this  is  a  radical  step  in  advance  and  in  the  right  direction. 
Aside  from  this,  I  do  not  know  of  anythii\g  in  the  way  of  any  changes 
that  would  be  of  interest. 

AN  ORDINANCE. 

To  determine  the  kind  of  material  to  be  used  in  the  construction 
of  pavements  on  the  roadways  and  streets  in  the  city  of  Milwaukee,  and 
to  provide  for  the  method  of  laying  the  same. 

The  Mayor  and  Common  Council  of  the  city  of  ^filwaukee  do  ordain 
as  follows: 

SECTION  I. 

Whenever  the  roadway  of  any  street  in  the  city  of  Milwaukee  shall 
be  paved  or  repaved,  the  material  used  shall  be  either  stone  blocks,  paving^ 
brick,  or  asphalt,  laid  on  a  concrete  foundation,  to  be  made  according 
to  specifications  on  file  in  the  office  of  the  Board  of  Public  Works.  The 
provisions  of  this  ordinance  are  not  to  apply  -to  alleys  in  the  city 
of  Milwaukee. 

SECTION  II. 

All  streets  which  shall  be  used  for  heavy  teaming  or  traffic  shall  be 
paved  with  stone  blocks,  the  joints  to  be  well  filled  with  tar. 

SECTION  III. 

Whenever  it  is  declared  necessaiy,  all  streets  where  the  traffic  is  not 
too  heavy  and  all  residence  streets,  shall  be  paved  with  asphalt  or 
paving  brick. 

SECTION  IV. 

Whenever  any  existing  wooden  block  pavement  is  to  be  repaired, 
the  joints  shall  be  filled  with  fine  gravel  and  paving  cement,  so  as  to 
make  the  surface  water-tight. 
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SECTION  V. 

No  concrete  foundation  or  pavement  shall  be  laid  on  any  street 
until  all  necessary  water,  gas,  and  sewer  connections  have  been  made 
and  conduits  of  any  description  shall  have  been  laid  for  at  least  six 
months  prior  to  the  pavement  of  the  street. 

SECTION  VI. 

All  ordinances  or  parts  of  ordinances  contravening  the  provisions 
of  this  ordinance,  are  hereby  repealed. 

SECTION  VII. 

This  ordinance  shall  take  effect  and  be  in  force  from  and  after  its 
passage  and  publication. 

Passed  December  7th,   1896.'  " 

A.  C.  Bell.  City  Engineer,  New  Orleans,  states:    'That  this  city  has 

recently  awarded  a  contract  for  the  drainage  of  the  Second  Section,  and 

part  of  the  First  Section,  comprising  an  area  of  about  5,000  acres,  at  a 

cost  of  about  $1,250,000.00,  and  is  the  inauguration  of  the  construction 

of  a  complete  drainage  system  of  the  24,932  acres  of  the  city  that  are 

protected    from  overflow  from  the  river  or   lake  by  levees,   at   a   cost 

of  about  $6,000,000.00." 

LANSING  H.  BEACH, 

E.  W.  BOYNTON. 

Capt.  Beach,  Washington,  D.  C:  I  do  not  know  that  what 
I  wish  to  say  is  relevant  to  the  report  of  Committee  on  Review, 
but  I  found,  a  few  days  ago,  a  copy  of  a  letter  which  may  be 
of  some  interest.  It  is  not  progress  within  the  last  year  to  which 
it  refers,,  but  progress  within  the;  last  eighty  years,  in  the  city  of 
Paris,  which  is  famous,  of  course,  the  world  over  as  having  the 
most  beautiful  and  best-cared-for  streets  ever  known. 

To  show  how  much  of  this  work  has  been  done  in  two 
generations,  it  might  be  well  to  read  an  extract  from  a  letter 
written  by  Aaron  Burr  in  1811,  describing  the  condition  of  Paris 
streets;  he  says  this: 

*'No  sidewalks.  The  carts,  cabriolets  and  carriages  of  all 
sorts  run  up  to  the  very  houses.  Most  of  the  streets  are  paved,  as 
Albany  and  New  York  were  before  the  Revolution — some  arched 
in  the  middle,  and  a  little  gutter  on  each  side  very  near  the 
houses.  It  is  fine  sport  for  the  cabriolet  or  hack  drivers  to  run 
a  wheel  in  one  of  these  gutters,  always  full  of  filth,  and  bespatter 
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fifty  pedestrians  who  are  braced  against  the  wall.  The  gutters 
are  conduits  of  the  water  from  the  eaves  of  the  houses,  are 
carried  out  a  few^  feet  from  the  roofs,  and  thus  discharge  the 
rain  water  over  your  head.  In  most  places  there  are  no  such 
pipes,  and  then  you  have  the  benefit  of  the  water  from  the 
eaves." 

This  was  Paris  in  181 1. 

Mr.  President,  after  having  conducted  the  work,  in  part,  of 
the  Committee  on  Review  during  the  past  year,  I  would  like 
to  make  this  suggestion  to  the  members  of  the  Society — if 
there  is  anything  especially  in  their  city  of  interest  to  the  Society, 
even  if  it  is  very  small,  that  they  notify  the  Committee  on 
Review  for  the  next  year,  whoever  they  may  be,  of  that  par- 
ticular matter — the  method  of  construction,  or  whatever  it  may 
be  in  their  city.  It  would  help  the  committee  very  greatly.  The 
committee  starts  out,  and  has  to  make,  as  you  can  easily  see^ 
almost  a  blind  hunt  to  start  with,  and  if  the  members  would 
voluntarily  supply  them  with  information,  the  work  of  the  com- 
mittee would  be  rendered  much  more  valuable  than  it  has  been 
during  the  past  year. 

Mr.  Ben'zenbeiu;:  I  am  now  well  satisfied  with  the  sug- 
gestion I  made  a  year  ago  in  my  annual  address,  that  such  a 
committee  be  appointed.  I  can  see  that  the  work  of  this  com- 
mittee will  develop  in  us  a  greater  interest,  possibly,  than  that 
of  any  other  committee.  I  confess  that  in  the  report  of  the 
committee  this  time  a  good  many  matters  have  been  reported 
that  are  new,  at  least  to  me,  and  I  suppose  to  a  great  many- 
others,  and  will  possibly  bring  about  the  introduction  of  new 
ideas  or  new  work,  or  new  methods  of  doing  work,  in  other 
cities.  It  gives  us  all  the  benefit  of  the  talent  that  is  at  work 
in  all  the  cities,.  It  is  bringing  out  in  this  way,  what  cannot 
be  brought  out  in  any  other  way,  the  individuality  of  men. 

The  President:  Tliis  finishes  the  programme  for  our  session 
to-day.  It  is  quite  early  yet,  and  as  our  business  to-morrow 
will  take  up  at  least  all  the  morning,  and  as  we  have  no  further 
session  to-day,  it  may  be  well  to  take  up  one  of  the  subjects 
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on  the  programme  for  to-morrow. — Mr.  McMath's  paper  on  the 
Experience  of  St.  Louis,  Mo.,  with  respect  to  Municipal  Street 
Sprinkling,  I  would  like  to  have  Mr.  Benzenberg  read  this 
paper,  also  to  give  us  his  experience  in  the  matter  of  street 
sprinkling.  I  will  say  that  we  in  Cincinnati  are  very  much  inter- 
ested in  the  matter  of  street  sprinkling  at  present.  We  made  an 
attempt  to  get  our  Legislature  to  p^ss  a  bill  embodying  exactly 
the  provisions  of  the  St.  Louis  bill,  but  failed.  We  are  going 
to  make  another  attempt  to  do  it  this  winter. 

Mr.  Benzenberg  here  read  to  the  Society  the  following  paper: 

THE  EXPERIENCE  OF  ST.  LOUIS,  MO.,  WITH  RE- 
SPECT TO  MUNICIPAL  STREET  SPRINKLING. 

BY  R.   E.   M'mATH,  president  BOARD  PUBLIC   IMPROVEMENTS. 

Prior  to  August  15.  1887,  what  street  sprinkling  was  done  in  the 
city  of  St.  Louis,  was  dene  by  private  parties  at  their  own  expense. 

Contractors  canvassed  for  subscription  and  sprinkled  in  front  of  the 
premises  occupied  by  subscribers,  leaving  the  street  in  front  of  vacant 
lots,  at  street  intersections  and  in  front  of  non-subscribers'  premises 
unsprinkled.  The  city  charged  $10.00  per  block  as  water  license  and 
subscribers  paid  from  two  cents  a  front  foot  upward,  monthly. 

To  test  the  practicability  of  general  sprinkling,  an  appropriation  was 
made  and  270  miles  of  streets  sprinkled  from  August  15,  1887,  to 
Xovember  15th.  The  public  benefit  was  so  evident  that  the  voters,  in 
February,  1888,  adopted  a  charter  amendment  authorizing  general  sprink- 
ling; the  cost  to  be  borne  in  the' first  instance  by  the  city  treasury,  and 
it  to  be  reimbursed  by  the  proceeds  of  a  special  tax  levied  upon  each 
lot  in  the  proportion  which  its  frontage  bears  to  the  total  frontage  of  all 
lots  in  the  district;  the  city  divided  into  not  less  than  forty  (40)  districts. 
The  results  have  been: 

Peraxe  tax  Miles 

Season. 

Apr.  13, — Nov.  30. 

Mar.  15, — Nov.  30. 

Mar.  IS, — Nov.  30. 

Mar.  15, — Nov.  30. 

Mar.  15, — Nov.  30. 

Mar.  15, — Nov.  30. 

Mar.  15, — Nov.  ^o. 

Mar.  15, — Nov.  30. 

Mar.  15. — Nov.  30. 

Mar.  15, — Nov.  30. 


Pera^e  tax 

Mileft 

Ywr. 

No.  DUf «. 

Cost  Total. 

Aver  Foor. 

Sprinkled 

1888 

43 

159.280.41 

0.0589 

271.94 

1889 

43 

132,861.90 

0.0482 

289.03 

1890 

43 

138,621.20 

0.0353 

336.93 

189I 

43 

187,583-34 

0.0479 

40965 

1892 

45 

178,829.00 

0.0440 

439-99 

1893 

45 

145,612.00 

0.0346 

438.72 

1894 

54 

143.778.60 

0.0329 

445.50 

1895 

54 

113.935.75 

0.0250 

473.34 

1896 

54 

107.054.25 

0.0235 

473-34 

1897 

54 

103,337.50 

0.0213 

499-51 
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.  The  cost  per  front  foot,  it  will  be  noticed,  has  steadily  decreased.  The 
figures  far  1890  were  due  to  exceptional  competition,  and  an  overestimate 
of  the  value  of  a  new  device. 

The  public  satisfaction  with  the  service  has  not  increased  with 
decrease  of  price;  has  ratlier  borne  an  inverse  relation  thereto. 

It  is  generally  admitted  that  contractors  cannot  do  the  work  as 
described  in  the  specifications  (see  accompanying  copy)  at  the  prices  bid. 
It  is  also  admitted  that  if  done  according  to  the  specifications,  the 
service  would  be  satisfactory.  In  fact,  the  sprinklers  used  do  not  comply 
with  No.  8,  and  the  work  is  done  by  two  drenchings,  instead  of  four 
sprinklings. 

Thefe  is  a  wide  divergence  in  opinion  of  how  sprinkling  should  be 
done,  and  the  time  to  do  it,  between  property  owners  and  residents  who 
pay  for  the  work,  and  the  wheelmen  and  pleasure  riders,  who  at  certain 
hours  want  the  streets  in  an  ideal  condition  of  dampness.  The  sprinkling 
officials  in  some  degree  try  to  please  both  sides,  and  the  contractor,  as  the 
third  party,  works  both  ends  in  favor  of  himself. 

The  rules  concerning  use  of  fire  plugs  have  taken  present  form 
after  several  trials.  It  would  certainly  be  better  if  there  could  be  special 
sprinkling  plugs,  but  we  have  not  been  able  to  provide  them. 

It  will  be  observed  that  the  city  furnishes  the  water  free  of  charge. 
At  the  old  license  rate  of  $io.co  per  block,  each  city  block  being  counted 
four  times,  the  water  charge  would  have  equaled  the  present  cost  of 
putting  it  on  the  streets. 

It   is    universally   conceded   that   the   sprinkling   contributes   to   the 

comfort  of  our  people  in  other  important  ways  than  keeping  down  the 

dust. 

SPECIFICATIONS. 

Amount  of  Work. — The  work  to  be  done  consists  in  sprinkling,  in 
the  manner  prescribed  herein,  the  roadways  from  curb  line  to  curb  line, 
of  all  the  streets  and  public  places,  and  parts  thereof,  of  the  "City  of  St. 
Louis."  as  are  designated  by  Section  659  of  Revised  Ordinances  of  1892, 

as    amended    by    Ordinance    No ,    within    District    No as 

defined  by  Section  658  of  Revised  Ordinances  of  1892,  as  amended  by 
Ordinance  No.  17,788.  The  total  length  of  streets  sprinkled,  as  con- 
templated by  this  contract,  is  estimated  at miles. 

The  number  of  times  and  hours  of  sprinkling,  etc.,  shall  be  as 
follows: 

1.  All  streets,  avenues,  public  places,  and  parts  thereof,  shall  be 
sprinkled  four  times  a  day  during  the  entire  seasdh.  Provided,  that 
only  three  sprinklings  during  the  season  shall  be  required  on  Sundays. 

2.  When  a  street  is  sprinkled  three  times  a  day,  the  first  sprinkling 
shall  be  completed  before  8  o'clock  A.  M.,  the  second  sprinkling  shall  be 
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between  10  o'clock  A.  M.  and  i  o'clock  P.  M.,  and  the  third  sprinkling 
shall  be  between  2  o'clock  P.  M.  and  6  o'clock  P.  M. 

3.  When  four  sprinklings  a  day  are  required,' the  first  sprinkling 
shall  be  completed  before  8  o'clock  A.  M.,  the  second  sprinkling  shall 
be  between  8  o'clock.  A.  M.  and  11  o'clock  A.  M.,  the  third  sprinkling 
shall  be  between  12  o'clock,  noon,  and  3  o'clock  P.  M.,  and  the  fourth 
sprinkling  shall  be  between  3  o'clock  P.  M.  and  6  o'clock  P.  M. 

4.  All  streets,  except  those  which  may  be  withdrawn  by  the  Street 
Commissioner,  shall  be  sprinkled  in  regular  rotation,  and  the  starting 
point  in  the  morning  shall  be  the  starting  point  for  all  the  following 
sprinklings    during    the    day,    except    on    the    asphaltum    streets,    which 

•shall  be  sprinkled  four  times  daily. 

5.  The  quantity  of  water  required  to  be  delivered  on  the  street  at 
each  sprinkling  will  be  determined  from  time  to  time  by  the  Street 
Commissioner. 

6.  All  sprinkling  shall  be  done  with  two-horse  wagons  which  carry  a 
tank  holding  not  less  than  600  gallons,  and  shall  have  attached  two  sprink- 
lers. The  wagons  must  be  provided  with  springs  (fore  and  aft),  and  must 
have  tires  not  less  than  three  inches  in  width.  The  wagons  must  also 
be  numbered  consecutively,  and  have  the  name  of  the  contractor  in 
letters  not  less  than  three  inches  in  height,  on  the  Year  end  of  the  tank. 

7.  The  sprinklers  must  be  so  arranged  that  the  spray  of  water  can 
be  readily  stopped  by  the  driver  on  either  side  of  the  wagon.  The 
sprinklers  used  shall  be  so  constructed  as  to  deliver  the  proper  quantities 
of  water  for  sprinkling  the  different  street  surfaces  included  in  this  con- 
tract, and  the  quantity  of  water  discharged  shall  be  regulated  by  the 
driver  from  the  seat  or  foot  board.  The  quantities  of  water  requisite 
for  properly  sprinkling  the  different  classes  of  street  surfaces  shall  be 
determined  from  time  to  time  by  the  Street  Commissioner,  and  the 
adjustment  of  the  sprinklers  necessary  to  secure  the  delivery  of  the 
proper  quantities  of  water  shall  be  made  under  his  supervision,  and, 
when  so  made,  shall  not  be  changed  except  by  his  orders.  The  sprink- 
lers must  be  kept  in  good  condition  and  repair,  and  the  spray  of  water 
thrown  must  be  uniform  throughout  its  entire  width.  Wagons  with 
broken  or  choked  sprinklers,  and  leaking  tanks  or  valves,  shall  not  he 
used.  All  wagons  must  be  inspected  before  going  to  work  at  the 
beginning  of  *^he  season. 

8.  Whenever  a  sprinkling  wagon  is  unfit  for  use  fo'  any  of  the 
above  reasons,  which  fact  shall  be  determined  by  the  Street  Cotn- 
missioner,  it  shall  be  ordered  off  the  street,  and  no  sprinkling  done  ])y 
such  wagon  thereafter  shall  be  allowed  in  the  monthly  cstinijite  of  work 
done  by  the  contractor,  until  made  to  conform  to  the  specifications,  and 
has  passed  inspection. 
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9.  Sprinkling  must  be  done  with  judgment  and  care,  and  the  street 
crossings  must  be  kept  dry  as  nearly  as  possible. 

ID.  If  the  contractor  fails  or  neglects  to  give  any  street  or  avenue 
the  number  of  daily  sprinklings  required  by  this  contract,  except  in  case 
of  rain,  or  if  he  should  flood  the  street  or  avenue,  then  two- thirtieths  of 
his  monthly  pay  for  said  street  or  avenue  will  be  deducted  for  each  day 
on  which  such  omission  or  superfluous  work  occurs. 

11.  As  to  whether  the  contractor  has  given  the  streets  the  number 
of  sprinklings  and  the  quantity  of  water  •  required,  and  as  to  whether 
rain  has  obviated  the  necessity  of  sprinkling,  shall  be  determined  by 
the  Street  Commissioner. 

12.  The  hours  of  sprinkling  set  forth  in  this  contract  may  be 
changed  or  adjusted  from  time  to  time,  as  the  Street  Commissioner  may 
determine. 

13.  The  Street  Commissioner  shall  have  full  power  and  authority 
to  withdraw  any  street  or  part  of  street  from  the  operation  of  this  con- 
tract, either  for  the  whole  or  any  part  of  the  term  of  this  contract, 
and  in  such  case  the  pro  rata  cost  of  the  work  thus  omitted  shall  be 
deducted  from  the  estimates  and  payments  of  such  contractor;  such 
pro  rata  cost  to  be  ascertained  by  calculating  the  length  that  the  streets 
so  withdrawn  bears  to  the  total  length  of  the  streets  covered  by  this 
contract. 

RULES  AND   REGULATIONS  FOR  USE  OF  FIRE  PLUGS. 

The  contractor  shall  have  the  right  to  take  water  free  of  charge  from 
the  fire  plugs  within  his  district,  except  such  fire  plugs  as  may  be  with- 
drawn by  the  Street  Commissioner,  under  authority  of  Section  665  of 
Revised  Ordinance  of  1892.  as  amended  by  Ordinance  No.  17,788,  under 
the  following  Rules  and  Regulations:  In  all  cases  great  care  shall  he 
taken  to  preserve  the  fire  plug  in  condition  to  be  immediately  used  by 
the  Fire  Department.  Any  defect  of  a  fire  plug  shall  be  immediately 
reported  to  the  Street  Commissioner. 

The  contractor  shall  use  particular  care  not  to  waste  any  water  in 
filling  the  tanks,  and  also  in  properly  closing  the  fire  plug  as  soon  as  the 
tank  has  been  filled.  A  deduction  of  two  dollars  shall  be  made  on  the 
next  monthly  estimate  for  every  fire  plug  which  is  left  wholly  or  partly 
open,  when  not  in  use  for  filling  tank. 

The  connection  to  the  fire  plug  for  the  purpose  of  filling  sprinkling 
carts  shall  in  all  cases  be  made  with  a  reducing  coupling,  so  constructed 
as  to  be  quickly  removed,  and  to  have  an  opening  not  larger  than  ij/^ 
inches  in  diameter;  except  where  special  ^lermit  shall  be  granted  by  the 
Street  Commissioner. 
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The  fire  plugs  shall  not  be  used  by  the  contractor  for  any  other 
purpose  than  for  filling  wagons  for  sprinkling  streets,  under  this  con- 
tract. The  contractor  must  keep  all  street  surface  and  pavement,  within 
a  distance  of  fifteen  feet  from  plug,  clean  and  in  good  repair. 

Great  care  must  be  exercised  in  operating  the  fire  plugs,  and  any 
plug  damaged  or  out  of  order  must  be  immediately  reported  to  the 
Street  Commissioner.  All  repairs  of  fire  plugs  shall  be  made  by  the 
Water  Commissioner,  who  shall  report  the  cost  of  the  same  to  the 
Street  Commissioner. 

When  fire  plugs  are  needed  by  the  Fire  Department,  the  contractor 
shall  immediately  detach  from  ihe  plug  and  remove  sprinkling  wagon. 
During  the  time  the  plugs  are  in  use  by  the  Fire  Department,  in  the 
elevated  parts  of  the  city,  no  filling  of  sprinkling  carts  will  be  allowed 
in  that  vicinity. 

Mr.  Adam:  Do  I  understand  by  this  report  that  the 
sprinkling  actually  cost  only  fifty  cents  for  the  whole  season, 
I>er  wagon? 

Mr.  B£NZENbbrg:  I  understand  that  it  cost  them  two  and 
two-tenths  cents  per  foot. 

The  President:  A  fraction  over  two  cents  per  foot  per 
season. 

!Mr.  Adam:  That  would  be  only  fifty  cents  per  lot.  We  pay, 
by  private  sprinkling,  twenty-five  cents  per  week,  and  then  they 
only  sprinkle  once  or  twice  a  day. 

Mr.  Keating:  Does  that  report  speak  of  the  width  of  the 
street? 

The  President:  I  may  say,  in  that  connection,  in  Cincin- 
nati we  pay,  running  on  an  average,  about  fifty  cents  a  month 
for  a  twenty-five  foot  lot,  while  under  this  system  it  would  cost 
probably  sixty  cents  per  annum ;  in  addition  to  that,  we  have  no 
sprinkling  at  all  where  persons  don't  own  the  property  in  sec- 
tions of  streets  not  sprinkled.  Generally  the  sprinkling  is  done 
in  an  unsatisfactory  manner;  they  flush  the  streets,  and  do  it 
early  in  the  morning  and  late  in  the  evening.  You  will  notice 
that  under  this  system  it  is  prescribed  how  often  it  shall  be  done. 
I  talked  with  Mr.  McMath  on  the  subject  last  week.     They  are 
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not  permitted  now  to  sprinkle  both  sides  of  the  street  at  the 
same  time;  they  lay  out  a  district,  and  they  go  out  and  sprinkle 
part  of  a  street,  and  then  they  come  back  over  the  street  upon 
one  side,  which  has  become  dry,  and  yet  they  do  the  same 
amount  of  sprinkling. 

Mr.  Thompson:     What  was  the  first  year  reported — 1888? 

The  President:  1888  it  was  a  fraction  over  five  cents,  231 
miles  sprinkled,  and,  coming  down  to  1897,  a  fraction  over  two 
cents,  with  499  miles  sprinkled. 

Mr.  Ruxdlett:  Mr.  President,  we  have  in  St.  Paul  a  svs- 
tem  very  similar  to  that  of  St.  Louis.  The  city  is  divided  into 
districts,  and  contracts  let  for  each  district  separately.  Specifi- 
cations are  drawn  very  similar  to  those  of  St.  Louis,  and  require 
that  ordinary  streets  be  sprinkled  four  times  a  day;  asphalt  streets 
oftener,  but  with  a  finer  spray.  The  method  of  doing  the 
work  by  contract  has  worked  very  satisfactorily  in  a  general 
way,  although  it  is  utterly  impossible  to  satisfy  every  one.  I 
have  had  complaints  from  the  same  street  the  same  day,  and 
within  the  same  hour,  one  claiming  that  the  street  was  sprinkled 
too  much  and  the  other  that  it  was  sprinkled  too  little.  People's 
opinions  differ  so  much  as  to  how  the  work  ought  to  be  done. 
The  sprinkling  does  not  commence  until  April  and  ends  in 
November,  and  the  cost  has  been,  on  the  average,  about  four 
cents  per  front  foot,  assessed  against  the  property.  Of  this 
amount  we  pay  the  Water  Department  about  one-half  for  the 
use  of  water.  The  sprinkling  being  considered  a  local  improve- 
ment, it  is  the  theory  of  our  charter  that  those  who  are  benefited 
should  pay  for  the  use  of  the  water.  The  price  paid  the  Water 
Department  last  year  was  seven  and  one-half  cents  per  100 
lineal  feet  of  street  per  week.  We  have  found  it  better  to  use 
sprinkling  hydrants  in  street  sprinkling  rather  than  to  allow  the 
use  of  fire  hydrants,  and  we  have  a  separate  and  distinct  system 
of  hydrants  for  that  purpose. 

Mr.  Lewis:  This  question  of  street  sprinkling  is  a  vexed 
one,  and  I  think  the  results  obtained  in  most  cities  are  unsatis- 
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factory.  I  do  not  believe  in  sprinkling  asphalt  streets  at  all. 
I  have  tried  strenuously  to  prevent  this,  and  have  always  been 
unsuccessful  If  you  will  watch  what  occurs  on  asphalt  streets 
you  will  notice  that  the  horse  droppings,  after  they  have  became 
wet,  are  plastered  over  the  pavement  by  the  sweeper  with  his 
broom,  and  unless  he  uses  a  squeegee  it  is  utterly  impossible  for 
him  to  remove  them.  There  will  be  a  coating  of  fine  horse 
manure  left  on  the  pavement,  and  as  that  dries  it  becomes 
loosened,  and  with  every  breath  of  wind  it  is  distributed  in  the 
vestibules  of  houses,  and  in  the  pedestrians'  eyes,  and  in  vari- 
ous other  places  with  extremely  unpleasant  results. 

In  Brooklyn,  the  sprinkling  thus  far  has  been  done  by  pri- 
vate enterprise,  and  the  cost  has  been  about  fifteen  cents  per 
week  per  house,  with  an  average  of  eighteen  or  twenty  f'^et 
frontage. 

The  city  has,  during  the  past  year,  been   sprinkling  some 
of  the  macadamized  roads  in  the  outlying  wards,  and  I  have 
some  figures  as  to  the  amount  of  w^ater  that  is  used  which  mav 
be    of   interest.     We   have   endeavored   to   simply    dampen,   or 
moisten  the  streets,  and  not  actually  drench  them,  as  is  com- 
monly done.     These  roads  are  very  popular  for  bicyclists,  and 
for  drivers,  and  we  have  found  an  ordinary  sprinkler  comfort- 
ably   cares  for  two  miles  of  macadamized   road,  with   a  tank 
holding    about    200    gallons,    and    consumes    6,000    to    7,500 
gallons  per  day  per  mile.     Our  meter  rates  being  seven  and 
one-naif  cents  for   100  cubic  feet,  the  cost  of  water  consumed 
would   be  about  sixty  to  seventy-five  cents  per  day  per  mile. 
We  have  been  paying  for  these  sprinklers  six  dollars  per  day 
(which    is  certainly   too  much),  that  is,  three  dollars  per  mile 
per  dav.  making  the  sprinkling  cost  us  about  three  dollars  and 
seventy  cents  per  mile  per  day,  or  a  little  more  than  one  cent 
per  foot  per  month  for  each  side  of  the  street,  assuming  that 
sprinkling  is  done  every  day. 

Xow,  I  believe  that  with  sprinklers  owned  and  operated  by 
the  city,  and  with  the  water  estimated  at  ordinary  meter  rates, 
the  charge  of  sprinkling  can  be  very  materially  reduced.     The 
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sprinkling  privileges  in  Brooklyn  are  let  to  certain  individuals 
by  districts  (fifteen,  I  think).  It  has  frequently  occurred  when 
we  have  had  th*i  stone  pavements  repaired— one  block  in  each 
of  two  districts,  and  another  block  several  squares  removed  in  a 
third  district,  all  within  a  quarter  of  a  mile — that  the  man  who 
lield  this  privilege  for  each  district  has  presented  a  bill  for  six 
'dollars  per  day  for  each  of  these  short  sections,  which  I  have 
persistently  declined  to  approve.  This  illustrates  the  evil  and 
nuisance  of  letting  out  this  sprinkling  as  a  private  privilege.  It 
should  be  controlled,  in  my  judgment,  entirely  by  the  city  and 
done  by  day's  labor,  and  consist  of  simply  dampening  the  streets. 
Drenching  should  be  absolutely  prohibited,  as  well  as  any 
sprinkling  whatever  on  asphalt  pavements. 

Mr.  Jones,  Toronto:  I  fully  concur  in  what  the  gentleman 
has  just  said,  and,  I  may  add,  we  control  the  service  in  the 
same  way.  It  is  done  and  paid  for  out  of  the  taxes  contributed 
generally  by  the  citizens.  We  use  fifty-two  watering  wagons  of 
500  gallons  each,  and  I  find  that  every  wagon  will  cover  about 
four  miles  of  streets  daily,  sufficiently  to  allay  the  dust.  We 
have  eighty-five  miles  of  single  track  allowance,  which  is  watered 
by  the  electric  car  system,  at  a  cost  of  eight  and  one-eighth  cents 
per  mile  of  single  track;  the  entire  track  allowance  being- 
sprinkled  four  times  each  day. 

My  appropriation  for  the  service  this  year  was  $25,000, 
exclusive  of  water.  The  sprinkling  of  the  track  allowance,  and 
the  residential  Ind  business  streets,  is  all  c^ptroUed  by  my 
department,  all  but  the  tracks  being  covered  by  the  wagons  I 
spoke  of  a  short  time  ago. 

Regarding  the  streets  laid  with  asphalt,  I  quite  agree  with 
the  gentleman  here  that  it  is  not  wise  to  water  them  at  all.  The 
only  asphalt  we  sprinkle  is  the  portion  laid  in  the  track  allow- 
ance. As  has  already  been  stated,  I  find  that  it  has  a  tendency 
to  cause  the  horse  droppings  to  cake  upon  the  asphalt,  which 
makes  it  difficult  to  clean,  and  when  the  water  evaporates  a  great 
deal  of  dust  arises.     I  was  not  aware  that  the  question  would 
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come  up  in  this  shape,  or  I  would  have  given  you  the  number 
of  miles  covered  this  year  by  the  service.  I  cannot  do  so  from 
memory. 

It  is  my  experience  that  the  problem  of  carrying  out  the 
street  watering  in  such  a  manner  as  to  satisfy  everybody,  is  one 
of  the  most  difficult  that  municipalities  have  to  deal  with.     In 
my  city  it  is,  of  course,  impossible  to  cover  the  entire  three 
hundred  or  more  miles  of  streets  we  have  four  times  daily,  yet 
every  householder  imagines  that  a  uniform  service  should  be 
given,  seeing  that  the  cost  is  met  out  of  a  general  rate,  to  which 
all   contribute  in  proportion  to  the  value  of  their  property.     I 
am  firmly  of  the  opinion  that  the  best  possible  results  are  obtained 
when  the  work  is  done  by  day  labor  under  the  control  and 
supervision  of  a  municipal  department,  rather  than  by  the  con- 
tract system,  but  even  then  complaints  will  be  made.    My  plan, 
in   such  instances,  is  to  make  a  thorough  investigation,  and  if 
the  complaint  is  at  all  remediable  we  do  our  best  to  effect  it. 
This  service,  together  with  those  of  street  cleaning  and  garbage 
collection,  are  the  most  important  that  large  municipalities  have 
to  deal  with,  having  such  close  connection  with  the  personal 
health  and  comfort  of  citizens,  and  they  demand  the  very  best 
attention.     All  three,  in  Toronto,  are  under  the  direct  control 
of  the  city  corporation.     Personally,  I  am  a  very  strong  advo- 
cate  of  municipal  control  of  public  works,  and  franchises,  per- 
formed  by  day  labor,  and  in  my  city  we   have  adopted  that 
system  very  generally.     Toronto  is  a  favorite  meeting  place  for 
conventions,  tourist  parties,  and  others,  and  the  concensus  of 
opinion   amongst  visitors  is  that  we  have  a  particularly  clean 
citv,'  one  that  is  well  attended  to.     I  attribute  this  result  largely 
to  our  system  of  employing  day  labor  for  the  performance  of 
important  public  services  under  the  control  and  supervision  of 
officers  having  charge  of  civic  departments. 

^1k.  Stainsby:  I  would  like  the  gentleman  to  make  one 
statement.  Does  he  mean  that  they  sprinkle  outside  the  tracks, 
or  just  make  that  plain?  and  if  there  is  any  gentlemen  here 
that    have   had  any  deahngs   with   the   railroad   company   with 
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reference  to  sprinkling  their  tracks,  I  know  all  my  friends  would 
like  to  hear  from  them.  We  have  that  question  up  with  us, 
and  I  would  like  to  know  just  exactly  what  you  pay. 

^Ir.  Jones:  We  pay  seven  cents  per  mile,  four  times  a  day; 
that  is,  they  have  got  to  sprinkle  the  whole  track  allowance  of 
eighty-five  miles. 

Mr.  Stainsby:    Xot  outside  the  track?  • 

Mr.  Jonks:  They  sprinkle  the  double  track  allowance, 
sixteen  feet  six  wide. 

Mr.  Staixsby:    You  sprinkle  outside  that? 

Mr.  Jones:  We  pay  eight  and  one-eighth  cents  per  mile 
single  track,  watered  four  times  per  day;  that  is,  the  company 
has  to  sprinkle  the  entire  eighty-five  miles  of  track  allowance 
four  times  daily.  They  sprinkle  the  double  track  allowance  of 
sixteen  feet  wide. 

Yes;  I  sprinkle  outside  of  that  myself.  If  the  weather  is 
dry,  or  whenever  I  deem  it  necessary,  the  company  has  to  n.in 
out  the  trolley  sprinklers  as  I  may  order.  Firstly,  the  company 
owns  and  controls  the  qlectric  car.  Secondly,  I  engage  the 
man  who  has  charge  of  the  sprinkling  apparatus,  his  wages  being- 
paid  by  the  city,  so  that,  with  the  exception  of  running  the  car, 
the  track  sprinkling  is  under  the  supervision  of  my  depart- 
ment. We  have  found  this  to  be  a  very  effective  method  of 
watering  the  track  portion,  and  it  has  given  general  satisfac- 
tion ever  since  its  adoption  four  years  ago. 

Two  years  since,  at  a  meeting  of  this  convention,  held    in 
(^incinnati,  1  had  the  privilege  of  reading  a  paper  setting  fortli 
the  methods  adopted  ])y  us  in  the  carrying  out  of  the  various 
pu])lic    services,   including   that   of    street    sprinkling.      I    men- 
tioned then  that  the  electric  car  system  of  watering  the  tracVc 
portion  was  in  operation,  and  giving  every  satisfaction,  and     I 
have  liad  no  occasion  to  change  my  mind.    Page  i6o.    I  desire  to 
say  that,  by  resolution  of  our  City  Council,  I  am  authorizeci 
to  invite  this  convention  to  meet  in  Toronto  next  year;  I  hav^ 
received  a  telegram  to  that  effect.     I  was  not  going  to  discuss 
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this  matter,  but,  if  you  will  allow  me  a  moment,  I  will  read  the 
resolution — **That  the  city  delegates  to  the  Society  be  instructed 
to  invite  the  convention  to  hold  its  next  meeting  in  Toronto,  in 
1898/'  However,  as  the  convention  has  already  decided  upon 
Washington  as  the  next  place  of  assembling,  I  may  be  permitted 
to  say,  Mr.  President,  that  I  think  you  have  made  a  good 
choice.  We  hope  to  be  able  to  again  extend  our  invitation  next 
year,  and  shall  be  greatly  pleased  to  have  you  visit  Toronto  in 
the  following  year. 

I  have  a  few  small  pamphlets  containing  information  about 
our  city,  and  with  your  permission  I  will  distribute  them  amongst 
the  members. 

Mr.  Staixsby:    You  furnish  the  water  free? 

Mk.  Jones:    Yes,  sir. 

Mu.  Staixsby:    And  then  pay  them  seven  cents  a  mile? 

Mh.  Jones:    Yes,  sir. 

Mit.  Staixsby:  We  think  we  do  pretty  well  for  the  street 
railroads  when  we  furnish  water  free  to  them  without  paying 
anything  for  sprinkling. 

Dr.  Hess:  I  would  like  to  know  of  Mr.  Benzenberg  if  the 
estimate  of  two  and  thfrteen  one-hundredths  cents  estimated  in 
those  specifications  was  per  day  or  per  year. 

Mr.  Benzenberg:  As  I  understand  the  article,  it  is  two 
and  one-tenth  cents  for  the  season,  per  foot  front — ^not  lineal 
foot  of  the  street,  but  foot  front  on  each  side.  That  would 
make  it  four  and  twenty-six  one-hundredths  cents  per  running 
foot  of  street  per  year,  or  for  the  season,  running  from  April 
to  November,  I  think. 

Dr.  Hess:  In  the  city  of  Cleveland  I  have  the  misfortune 
to  live  on  Euclid  avenue,  and  there  we  pay  two  cents  per  day 
per  lineal  foot,  on  each  side.    (Laughter.) 

I  would  like  to  say  that  my  colleagues  from  the  city  of 
Cleveland  tell  me  that  I  am  mistaken,  but  I  have  the  misfortune 
to  pay   the   bills,  gentlemen,  and  I   know  what   I   am  talking 
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about;  I  pay  two  dollars  and  forty  cents  every  four  weeks  for 
the  sprinkling  in  front  of  my  house.  I  have  fifty  feet  frontage. 
I  might  say  that  the  contractor  is  liberal  enough  to  sweep  the 
streets  for  us  twice  a  week;  we  get  three  and  four  sprinklings  a 
day,  depending,  of  course,  on  the  temperature  of  the  weather. 
About  a  week  ago  I  began  to  feel  that  the  exchequer  has  been 
running  low,  and  I  made  some  inquiry  of  my  neighbors  and 
I  found  that  was  the  uniform  rate,  and  when  Mr.  Benzenberg 
read  in  his  paper  that  it  was  two  and  thirteen  one-hundredths 
I  concluded  we  had  a  pretty  good  contract  per  day. 

Mr.  Rosewater:     What  material  is  your  street  paved  with? 

Dr.  Hess:  Block  pavement;  and  I  said  to  the  President 
of  the  City  Council,  I  thought  we  had  a  very  good  contract  at 
at  two  and  thirteen  one-hundredths  per  day,  and  he  said, 
"six,  sir,"  and  I  said  no,  six  per  day — evidently  I  am  getting 
my  leg  pulled. 

Mr.  Rosewater:    How  wide  is  your  street? 

Dr.  Hess:    We  have  a  sixty-foot  street. 

The  President:  I  may  say,  in  that  connection,  when  I 
spoke  of  Cincinnati  a  few  minutes  ago,  our  rates  there  are 
nearly  the  same  as  Cleveland;  a  twenty-five  foot  lot  pays  fifty 
cents  per  month — it  depends  upon  how  many  sprinklings,  but 
for  a  tw-enty-five  foot  lot  they  generally  charge  fifty  cents  per 
month.  In  other  words,  they  are  required  to  pay  as  much  in 
one  month  as  they  do  in  the  city  of  St.  Louis  in  eight  months. 
Mr.  McMath,  when  I  spoke  to  him  on  this  subject,  told  me 
that  this  includes  the  entire  cost,  such  as  making  and  letting 
contracts,  the  cost  of  making  assesments,  the  cost  of  inspect- 
ing, and  everything  pertaining  to  the  matter  of  street  sprinklings 
is  included  in  this  cost. 

Dr.  Hess:  I  should  have  said  two-tenths  a  dav  for  our 
frorftage,  so  it  makes  it  sixty  cents  a  week  for  fifty  feet  front. 

Mr.  Benzenberg:  That  makes  it  two-tenths  of  a  cent  per 
day  instead  of  tw^o  cents? 

Dr.  Hess:     Yes,  sir. 
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Mr.  Bexzexberg:     I  would  like  to  give  the  history  of  Mil- 
waukee.    We  tried   the  contract   system,  and  we  have  come 
finally  to  the  day  labor  system.     The  first  sprinkling  done  in 
the  city  was  done  by  contract,   and  the  water  was  furnished 
at  the  rate  of  forty  dollars  per  month  per  wagon,  the  wagons 
containing  from  five  hundred  and  fifty  to  six  hundred  gallons 
each.     The  city  found  that  the  service  was  entirely  unsatisfac- 
torv.  and  the  contractor  endeavored  to  reduce  the  number  of 
times   of  sprinkling  by   drenching  the  street,  and  thereby  do 
away   with  the  necessity  of  his  passing  over  it   quite  so  fre- 
quently; in  other  instances  it  was  very  slightly  sprinkled,  and 
in    a  short  time  afterwards,  perhaps  half  an  hour  or  so,   the 
dust  would  be  flying,  and  consequently  there  was  a  continuous 
complaint.     After  that  the  city  was  authorized  by  an   act  of 
the   Legislature  to  do  its  own  sprinkling.     Wagons  and  tanks 
were  purchased  by  the  city,  and  men  were  hired  with  teams 
to    do   the   driving   and   sprinkling;   the   water   is   taken    from 
the   fire  hydrants.     During  earlier  years,  the  cost  of  this  work 
was  assessed  against  the  property  fronting  on  the  streets  that 
were  sprinkled.     The  streets  to  be  sprinkled  were  determined 
by    the    Common    Council,    upon    petitions    from   parties   who 
desired  to  have  streets  sprinkled.     The  result  was  that  in  the 
interior    wards   ultimately    all    streets    were    called    for    to   be 
sprinkled,  and,  in  order  to  dp  aw^ay  with  the  levying  of  a  special 
tax,  it  was  determined  that  in  the  interior  wards,  where  all  the 
streets  were  sprinkled,  the  cost  of  sprinkling  should  be  a  gen- 
eral   charge  on  that  ward,  and  paid  out  of  the  ward  fund,  so 
that    the  special  assessment  was   eliminated.     In  the  outlying 
wards,  however,  the  matter  of  special  assessments  against  the 
property  fronting  on  the  streets  that  would  be  sprinkled  still 
continued.     The  city  at  present  does  not  pay  anything  for  the 
use  of  water.     The  cost  is  about  one  and  one-half  to  one  and 
three-fourths  cents  per  front  foot  per  season.     That  is,  for  the 
labor  of  sprinkling,  which  includes  the  repair  of  wagons.     I 
do  not  know  whether  it  includes  the  purchase  of  wagons — does 
it,  Mr.  Brockman? 
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Mil.  BuocKMAx:  No,  sir;  it  includes  the  purchase  of  wagons 
where  the  same  becomes  necessary  from  the  wearing  out  of 
the  old  wagons  and  tanks. 

Mr.  Rosewater:     It  makes  no  allowance  for  water,  does  it? 

Mr.  Benzenberg:  No,  sir;  it  makes  no  allowance  for 
water.  This  year,  I  think,  it  was  one  and  one-half  cents  per 
front  foot.  The  sprinkling  is  done  satisfactorily  to  all  parties.  Of 
course  the  complaint  that  has  been  made  in  other  cities  has 
also  been  made  by  wheelmen  in  Milwaukee,  about  sprinkling 
the  street  for  too  great  a  width,  but  now  we  leave  a  path 
along  the  gutter  line  unsprinkled,  a  narrow  path.  The  asphalt- 
is  no  longer  sprinkled,  because  of  the  reasons  that  are  given 
by  others  who  have  preceded  me  on  this  question,  and  also 
because  the  wheelmen  very  seriously  objected  to  having  the 
asphalt  sprinkled,  and,  in  some  districts,  we  have  flushed  the 
asphalt  at  night.  The  paved  streets  are  swept  under  con- 
tract, and  we  find  that  the  washing  of  the  asphalt  pavement 
by  a  stream  from  a  hose  attached  to  fire  hydrants  costs  prac- 
tically no  more  than  the  sweeping  during  the  night  time  and 
the  sprinkling  during  the  day  time,  and  that  it  gives  much 
better  service. 

A  Member:    How  often  do  you  flush? 

Mr.  Benzenberg:  Three  times  a  week.  We  did  flush 
twice  a  week,  and  they  called  for  flushing  three  times  a  week. 

Mr.  Adam:    Does  that  keep  it  clean? 

Mr.  Benzenberg:  Yes,  perfectly  clean.  The  horse  drop- 
pings are  scraped  up  during  the  day  continuously;  it  does  away 
with  the  dust  in  sweeping,  and  does  away  with  the  complaint 
of  the  wheelmen  during  the  daytime,  of  wet  asphalt;  it  washes 
and  cleans  the  asphalt  pavement  much  more  thoroughly  than 
any  sweeping  can.  We  have  a  great  many  macadam  streets 
crossing  oiir  asphalt  paved  streets,  and  consequently  when  they 
are  sprinkled  a  great  deal  of  mud  is  carried  by  the  wheels  on 
to  the  asphalt  streets  and  dropped  there,   which  creates  dust 
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which  cannot,  by  any  system  of  street  sweeping  we  have  been 
able  to  devise  or  contract  for,  be  taken  up  without  lifting  a 
good  deal  of  dust  and  distributing  it  through  the  air  to  either 
side.  We  have  found  that  the  system  of  day  labor  in  sprinkling, 
controlling  the  sprirtkling  entirely  by  the  city,  has  been  the 
cheapest  and  most  satisfactory.  Very  little  complaint  has  come 
in,  either  of  sprinkling  too  much  or  of  sprinkling  too  little. 

Mu.  Beach:  There  is  one  point  that  has  not  been  covered 
in  the  discussion,  and  that  is  the  control  of  the  amount  of  water 
put  on  the  street.  In  Washington  the  asphalt  streets  are  not 
sprinkled,  as  a  rule — the  only  asphalt  that  is  sprinkled  is  a  por- 
tion of  **F''  street,  the  principal  retail  street,  which  is  a  little 
narrower  than  most  of  the  Washington  streets  are,  and  the 
dust  blows  into  the  open  store  doors.  That  street  is  sprinkled, 
and  is  practically  the  only  asphalt  street  in  Washington  sprinkled 
during  the  day.  The  macadamized  roads  are,  of  course, 
sprinkled,  and  the  amount  of  water  is  regelated  by  requiring 
the  sprinkler  to  have  a  certain  number  of  certain  sized  holes 
per  square  inch,  and  there  cannot  be  more  than  so  much  dis- 
charged. The  tanks  or  water  boxes,  instead  of  being  high,  as 
many  of  them  are  in  other  cities,  are  made  long  and  low,  beiilg 
tilted  up  a  little,  of  course,  at  the  forward  end,  so  that  the 
discharge  when  the  tank  is  nearly  empty  or  full  varies  very 
little,  ow'ing  to  the  control  given  by  the  area  of  the  discharge, 
and  the  amount  of  water  is  kept  down,  and  the  street  isn't 
drenched:  and  if  it  happens  to  be  particularly  ^usty,  so  that 
the  amount  of  water  is  not  sufficient,  the  cart  is  run  back 
rapidly  over  the  same  track.  I  am  not  speaking  of  street  sweep- 
ing, I  am  speaking  of  street  sprinkling.  Yes,  we  have  both 
the  hand  sweeping  and  the  machine  sweeping.  Where  they 
are  swept  by  hand  they  do  not  allow  sprinkling  by  the  machine — 
the  negroes  use  the  watering  can;  the  machine  sweeping  is 
done  entirely  at  night,  and  the  street  is  sprinkled  lightly  before 
the  machine  is  run  over  it.  The  street  sweeper  doesn't  imme- 
diately nm  along  after  the  sprinkler  goes  over  it;  sometimes  he 
goes  along  half  an  hour  afterwards. 
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Mu.  Sherkeud:  The  abuse  of  fire  hydrants  where  they 
are  used  in  filling  street  sprinkling  carts,  has  been  a  source 
of  constant  annoyance  to  the  Water  Department  in  Newark. 
We  have  partially  overcome  the  difficulty  by  using  an  auxiliary, 
hose  valve  on  the  hydrants,  for  which  we  require  a  deposit  by 
the  contractor  who  does  the  sprinkling.  I  think  the  charge 
made  for  water  is  six  dollars  and  fifty  cents  per  cart,  per  week, 
for  water  furnished  by  the  hydrant  to  these  contractors. 

Mil.  Rundlett:  In  reference  to  sprinkling  asphalt  streets, 
I  fully  agree  with  these  gentlemen,  that  they  ought  hot  to  be 
sprinkled  at  all.  In  St.  Paul  on  our  residential  streets  we  do 
not  sprinkle  at  all,  but  they  are  kept  clean  by  hand  sweeping. 
In  the  business  portion  they  are  also  swept  by  hand  but  on 
account  of  the  dirt  being  blown  in  from  other  streets  we  cannot 
keep  them  clean  to  the  satisfaction  of  the  business  people,  and 
are  obliged  to  sprinkle.  Next  season  I  intend  to  try  washing 
with  a  fire  hose  instead  of  sprinkling.  In  Washington,  where 
their  prices  are  about  the  same  as  ours,  they  are  under  civil 
service  rules,  but  in  Minneapolis,  where  the  city  does  the  sweep- 
ing, the  cost  is  nearly  double  what  it  is  in  St.  Paul. 

The  President:  Before  adjourning,  Mr.  Kennedy  desires 
to  make  a  statement. 

Mr.  Kennedy:  We  were  received,  as  you  know,  two  years 
ago  in  Cincinnati  very  cordially  and  magnificently,  and  a  year 
ago  at  Chicago;  we  have  not  recovered  from  that  reception  in 
Cincinnati  yet.  It  has  been  our  earnest  effort  here  in  Nash- 
ville to  receive  you  as  kindly  as  we  can,  although,  af  course, 
we  cannot  be  as  magnificent  in  our  reception  as  Cincinnati. 
Our  people  here  are  all  very  busy  with  the  Centennial,  and 
with  their  various  duties,  and  there  is  a  municipal  election  on 
hand  right  now  that  comes  off  next  week,  in  which  your  humble 
servant  is  interested,  and  this  has  contributed  to  keeping  me 
away  from  our  meetings  more  than  I  otherwise  would  have 
been.  But,  as  I  said  to  you  last  fall,  we  will  make  no  apologies; 
I  trust  up  to  date  there  is  no  necessity  for  any.     Last  night. 
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according  to  our  printed  programme,  it  was  arranged  to  give 
us  some  fireworks  at  the  Centennial,  the  night  on  which  Major 
AlcCann  said  he  was  going  to  set  Mr.  Hermann  afire;  on  yes- 
terday. Major  McCann  wrote  me  a  letter  saying  **it  was  impos- 
sible to  have  any  fireworks  on  Thursday  night  on  account  of 
the  King's  Mountain  exercises,  the  Bellstadt-Ballenberg  con- 
cert from  four  to  six,  and  the  Liederkrantz  Society  from  four 
to  eight,  and  the  Bellstadt-Ballenberg  again  from  eight  to  ten. 
When   I  spoke  to  you  saying  we  would  have  Mr.  Herrmann's 
picture  in  the  fireworks,  I  thought  we  would  have  our  usual  fire- 
works  on  that  night.     We  cannot  have  so  much  in  one  day; 
if  we  had  the  fireworks,  we  would  be  able  to  have  Mr.  Herr- 
mann's face  in  it."     I  went  out  to  see  our  German-American 
friends  and  the  officers  of  the  Centennial,  and  it  was  determined 
that  this  Society  should  be  recognized,  and  they  postponed  the 
fireworks  until  a  late  hour,  to  show  this  Society  the  courtesy  that 
was  exhibited  last  night.    To-day  at  2:30  o'clock,  if  you  please, 
we  will  all  go  to  Belle  Meade,  which  is  one  of  the  finest  stock 
farms  on  the  continent,  about  ten  minutes'  ride.    We  will  start 
from  the  station  down  here  at  2:30;  the  railroad  has  kindly  fur- 
nished us  a  free  train,  and  you  will  be  taken  out  there  and  brought 
back  without  any  concern  or  trouble  to  yourselves.    At  2:30,  if 
you  please,  or  five  minutes  earlier,  I  hope  you  will  be  on  hand  at 
the  hotel,  so  we  can  go  out  together,  and  we  will  walk  down  to 
the   station,  and  after  we  haive   spent  a   few   hours   there   we 
will  come  back  to  the  Centennial  Exposition,  and  there,  if  you 
please,    w-e  will  disperse,  and  we  will  allow  you  gentlemen  to 
take   the   best   care   of  yourselves  you   can;   I   know   you   are 
capable  of  doing  it;  take  your  time  at  the  concerts,  and  at  nine 
o  clock,  or  a  little  before  nine,  you  can  reassemble  over  there 
near  what  is  called  the  Casino — it  is  easily  found.     Assemble 
there  as  near  nine  o'clock  as  you  can  conveniently,  and  we  will 
take   you   up  there   and   give   you   a   supper — the   programme 
says  a  banquet;  that  may  be  misleading;  it  will  be  an  informal 
affair.      It  will  give  us  an  opportunity  to  eat  some  Tennessee 
chicken  and  beef,  and  to  interchange  opinions  with  each  other. 
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As  you  know,  the  Exposition  is  there,  and  there  are  thousands 
of  people  there  daily,  and  a  great  many  of  them  do  not  belong 
to  the  American  Society  of  Municipal  Improvements — ^they 
would  be  better  off  if  they  did — and  for  the  prevention  of 
intruders,  I  believed  it  proper  to  prepare  a  little  ticket,  which 
savors  somewhat  of  a  meal  ticket;  it  is  not  a  souvenir,  because 
it  will  be  taken  up  at  the  door.  I  desire  to  give  each  of  you 
gentlemen  present  one  of  these  tickets  of  admission  to  the 
Casino.  They  are  here  ready  for  distribution.  Before  you 
disperse,  I  hope  you  will  kindly  let  me  deliver  each  of  you  a 
ticket,  and  then  be  prepared  at  2:30,  as  I  say,  to  go  with  us 
on  that  special  train,  and  come  back  at  five  or  six  o'clock  to 
the  Exposition,  and  disperse  until  nine;  at  nine  meet  me  at 
the  Casino,  and  then  go  with  us  to  supper. 

Mr.  Jones:  I  might  say,  by  resolution  of  Council,  I  am 
authorized  to  invite  this  convention  to  meet  at  Toronto  next 
year.    We  have  telegraphic  messages  now  to  that  effect. 

The  President:  Mr.  Jones,  just  pardon  me  a  moment, 
before  *  you  make  any  extended  remarks  on  this  subject;  the 
Society  has  already  fixed  the  place  of  meeting  for  next  year. 

Mr.  Jones:  I  was  going  to  discuss  it,  if  you  will  allow  me 
just  a  minute.  The  resolution  reads,  "that  the  city  delegates 
to  the  Society  be  instructed  to  invite  the  convention  to  hold 
their  convention  in  Toronto  in  1898." 

I  must  say  you  have  chosen  wisely  in  choosing  Washing- 
ton for  the  convention.  We  hope  for  the  year  after  we  will 
be  able  to  extend  the  same  invitation  we  tender  this  year,  and 
that  the  association  will  accept  it. 

I  have  a  few  pamphlets — very  small  ones — with  a  little 
information  about  Toronto,  and,  with  your  permission,  I  will 
distribute  them  to  the  association. 

The  President-:  The  Secretary  will  be  ordered  to  present 
a  vote  of  thanks  of  the  convention  to  the  city  of  Toronto  for 
the  invitation. 
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^Ir,  Kennedy:    This  matter  will  be  wholly  informal  to-night 
— nobody  present  but  gentlemen. 

The    convention    here    adjourned    until     Friday    morning, 
October  8,  1897. 


FOURTH  DAY,  FRIDAY,  OCTOBER  8TH,  1897— MORN- 
ING. 

The  Society  was  called  to  order  at  10:15  a.  m.  by  the  Presi- 
dent, Mr.  August  Herrmann. 

The  President:  Mr.  Keating,  of  the  Waterworks  and 
Water  Supply  Committee,  informs  me  that  they  have  no  report. 

Mr.  Keating:  I  am  afraid  I  will  have  to  ask  the  indulg- 
ence of  the  Society.  As  I  told  you  yesterday,  we  had  some 
correspondence  about  this  matter,  and  finally  succeeded  in  get- 
ting one  or  two  papers  prepared  for  the  Society.  After  con- 
sidering the  matter  this  morning,  we  concluded  it  would  not 
be  fair  to  the  Society  to  attempt  to  formulate  a  report  at  such 
a  late  date.  In  fact  we  have  not  much  that  is  new^  to  report 
since  the  last  meeting. 

The  President:  The  next  things  on  the  programme  is 
the  report  of  the  Special  Committee.  Mr.  Stanley,  Chairman  of 
the  Committee  on  ^'Abolishing  of  Railroad  Crossings  in  Cities,'* 
has  sent  the  following  communication  to  the  Society: 

Nashville,  Oct.  8,  1897. 

.A.UG.  Herrmann,  Esq..  Pre.s.  Am.  Society  Municipal  Improvements: 

Dear  Sir:  I  regret  to  inform  the  Society  that  the  paper  on  "Abolish- 
ing Railroad  Crossings  in  Cities"  is  incomplete  and  not  in  shape  for 
presentation  as  per  pro!;?ramme.  Member  of  committee  Jackson,  of 
Chicago,  being  out  of  office,  much  expected  data  has  not  been  obtained. 
I  have  not  been  otherwise  able  to  secure  information  that  would  enable 
me  to  fully  prepare  a  paper  such  as  this  subject  deserves.  Trusting  that 
failure  on  my  part  to  respond  will  be  overlooked  by  the  Society  and 
my  apology  accepted,  I  am,  yours  with  respect, 

w.  J.  stanlp:y. 
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The  President:  I  may  say,  in  that  connection,  that  Mr. 
McMath  was  on  the  committee  and  is  not  here,  and  so  probably 
it  is  a  case  of  "no  paper"  from  the  committee. 

The  President:  We  will  take  up  the  next  report,  that  of 
the  Committee  on  "Coating  of  Cast  Iron  and  Steel  Riveted 
Pipes,"  by  Mr.  Benzenberg,  of  Milwaukee,  Wis. 

Mu.  Benzenberg: 
To  THE  American  Society  of  Municipal  Improvements: 

Mr.  President  and  Gentlemen:  Your  Committee  on  Coating  of 
Cast  Iron  and  Steel  Riveted  Pipes-  beg  leave  to  suBmit  the  following 
report : 

In  order  to  obtain  most  of  the  information  to  be  had  upon  the 
subject  assigned  to  this  committee,  the  undersigned  were  of  the  opinion 
that  the  best  method  to  follow  would  be  to  address  the  Chief  Engineers 
or  Superintendents  of  the  Water  Works  of  all  the  principal  cities  in  the 
United  States  and  Canada.  A  circular  letter  and  a  list  of  twenty-nine 
questions  upon  the  above  subject  were  therefore  sent  to  the  Water 
Works  officials  of  ninety  cities  and  also  to  a  number  of  inspectors  at 
different  pipe  foundries. 

As  the  treatment  of  the  cast  iron  and  the  steel  riveted  pipes  according 
to  present  practice  diflFers  mati?rially,  each  will  be  taken  up  separately  in 
this  report. 

To  the  list  of  questions  sent  out,  forty-nine  replies  were  received  and 
from  these  it  was  quite  'evident  that,  although  a  few  have  given  the 
matter  considerable  attention  and  study,  generally  the  officials  have 
given  no  especial  consideration  to  the  subject  of  coating  cast  iron  pipe. 

Some  specify  the  use  of  Dr.  Angus  Smith's  varnish,  a  few  specify  a 
coal  tar  pitch  coating,  while  the  majority  depend  entirely  upon  the  foun- 
dry supplying  some  kind  of  a  proper  covering  to  the  cast  iron  pipe.  In 
but  very  few  instances  is  any  system  of  supervision  or  inspection  as  to  the 
composition  of  the  coating  material  or  its  method  of  application  at  the 
foundry  maintained,  and  hence  no  assurance  is  had  that  the  coating 
specified  is  really  applied  or  that  the  covering  which  is  applied  possesses 
any  merit  as  such,  notwithstanding  that  upon  the  coating  largely,  if  not 
entirely,  depends  the  freedom  •  from  corrosion  of  both  exterior  and 
interior  surfaces  of  the  pipe  and  ultimately  the  delivering  capacity  of 
the  same. 

It  is  undoubtedly  due  to  this  trusting  to  luck  policy  that  so  limited 
attention  has  been  paid  and  so  little  investigation  been  given  this  subject. 
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In  the  earlier  use  of  cast  iron  pipe  for  distribution  of  water  the  same 
were  not  coated.  Time,  however,  demonstrated  that  the  metal,  especially 
where  the  water  delivered  was  soft  or  alkaline,  rapidly  corroded,  and 
that  by  tuberculation  of  the  interior  surface,  the  diameter  of  the  pipe 
was  being  materially  decreased,  particularly  in  small  pipes,  which  were 
almost  entirely  closed  by  the  incrustations.  The  quality  of  the  iron, 
however,  had  much  to  do  with  the  rapidity  with  which  it  was  aflfected, 
as  inferior  or  impure  iron  will  submit  much  quicker  to  the  action  of 
oxygen  and  moisture  or  organic  compounds  in  the  water. 

Mr.  J.  C.  Trautwine,  Jr..  Chief  of  the  Philadelphia  Water  Bureau, 
states,  "that  in  30  to  45  years'  use  of  uncoated  pipes,  those  three  inches 
in  diameter  are  almost  closed,  four  inch  pipe  is  a  little  less  aflFected,  and 
six  inch  pipe,  in  74  years'  use,  shows  a  reduction  of  the  internal  area  of 
about  20  per  cent.,  without  any  appreciable  diminution  of  the  thickness 
of  metal. 

"A  22-inch  main,  laid  in  1819,  and  removed  March  23,  1897,  during 
the  construction  of  the  Pennsylvania  Avenue  Sub-railroad,  shows  a 
reduction  of  internal  area  of  only  4  16-100  per  cent." 

Mr.  Dexter  Brackett.  Engineer  Distribution  Department  of  the 
Metropolitan  Water  Board.  Boston,  writes:  *  The  uncoated  iron  pipes 
laid  (in  Boston)  from  1848  to  1868.  are  in  all  cases  coated  from  }i  of  an 
inch  to  154  inch  thick  with  tubercles.  During  the  past  20  years,  many 
of  the  uncoated  pipes  laid  in  1848  and  1850  have  been  taken  up  for 
various  causes.  These  pipes  are  in  all  cases  badly  tuberculated,  but 
where  .the  pipes  have  been  laid  in  good  clean  soil,  the  iron  is  good  and 
the  thickness  of  the  pipes  does  not  appear  to  have  been  appreciably 
reduced.*' 

The  experience  with  uncoated  pipes  in  New  York,  Brooklyn,  St. 
Louis,  BuflFalo.  Harrisburg.  Detroit,  Cleveland,  New  Orleans,  and  other 
cities,  was  in  every  respect  similar  to  that  in  Philadelphia  and  Boston. 

The  protection  of  the  iron  pipe  against  rust,  therefore,  became  a 
matter  of  early  investigation  which  resulted  in  Germany  in  coating  the 
interior  of  the  pipe  with  a  thin  enamel,  and  in  France  in  the  process  of 
dipping  the  heated  pipe  into  a  hot  mixture  of  linseed  oil  and  bees-wax. 
while  in  England  Dr.  Angus  Smith  patented  in  1850  and  used  a  process 
which  has  ever  since  been  generally  considered  as  the  best  protection 
for  cast  iron  water  pipe. 

In  the  application  of  either  of  these  methods  the  absolute  necessity 
of  removing  all  sand,  earth,  or  other  impurities  from  the  metal  of  the 
pipe  before  coating,  was  well  understood  and  especial  care  was  taken 
to  ensure  the  perfect  cleansing  of  the  pipe  even  to  the  removing  of 
every  particle  of  dust. 
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Where  the  pipe  could  not  be  immersed  immediately  after  such 
cleaning  the  same  were  tjjoroughly  covered  with  linseed  oil  to  protect 
the  same  against  rust  until  the  same  could  be  coated. 

The  Dr.  Smith  process  of  protecting  cast  iron  water  pipe  was 
first  introduced  in  this  country  in  1858,  by  Mr.  J.  P.  Kirkwood,  requir- 
ing its  application  to  water  pipe  for  the  city  of  Brooklyn,  and  the 
closest  attention  to  the  perfect  cleaning  of  the  pipe  was  specified  and 
exacted  by  strict  inspection.  This  was  an  essential  condition  in  the  Dr. 
Smith  process,  which  required  the  dipping  of  such  oipe  when  heated  to 
a  temperature  of  300  degrees  Fahrenheit  in  a  bath  heated  to  and  main- 
tained  at  the  same  temperature.  This  bath  consisted  of  coal  tar  pitch, 
from  which  all  naphtha  had  been  removed,  until  about  the  consistency  of 
wax  when  cold,  mixed  with  five  or  six  per  cent,  of  linseed  oil.  The 
pipe  was  required  to  be  kept  in  this  bath  for  some  time,  often  as  long 
as  thirty  minutes,  before  berng  withdrawn.  It  was  also  required  that 
the  tank  be  emptied  occasionally  and  a  new  bath  prepared  with  fresh 
material. 

When  this  method  was  carefully  followed,  where  no  impurities  or 
rust  was  permitted  to  be  covered  by  the  coating  and  where  the  metal 
was  thoroughly  coated  so  as  to  leave  no  blisters  or  uncoated  spots,  the 
protection  was  and  is  as  perfect  as  any  in  use.  Undoubtedly,  under  the 
rigid  inspection  which  was  enforced  when  this  coating  was  first 
applied  in  this  country,  the  best  possible  results  were  obtained  and  cor- 
rosion or  tuberculation  was  prevented  until  in  the  course  of  time,  where 
the  conditions  were  favorable,  the  coating  itself  was  affected  or  removed 
by  the  water  or  its  chemical  constituents,  thus  leaving  the  metal  exposed 
to  the  action  of  the  water. 

In  Charleston,  Louisville,  Harrisburg,  Rochester,  Philadelphia,  and 
other  cities,  an  examination  of  the  pipe  clearly  revealed  that  the  internal 
coating  in  many  instances,  when  the  pipe  had  been  in  service  from  20 
to  30  years,  had  partly  or  entirely  disappeared  or  been  worn  off  by  the 
solvent  action  of  the  water.  This,  however,  may  have  been  partly  due 
to  less  vigilant  care  at  the  foundries  in  the  application  of  the  Dr.  Smith 
process  than  has  been  practiced  in  England,  where,  after  45  years'  use. 
the  coating  was  found  to  be  as  bright  and  clean  as  when  first  applied. 

The  permanency  of  the  external  coating  also  very  largely  depends 
rpon  the  nature  of  the  soil  or  material  surrounding  the  pipe,  ashes  and 
cinders,  for  instance,  very  rapidly  destroying  the  coating,  which  is 
followed  by  a  pitting  of  the  metal  very  similar  to  that  caused  by  elec- 
trolosys.  Numerous  instances  of  such  deterioration  due  to  coal  ashes 
or  mineral  salts  in  the  soil,  have  been  observed  in  Birmingham,  Harris- 
1  urr.  Elmira,  Milwaukee,  Los  Angeles,  St.  Paul,  and  other  cities,  in 
some  instances  necessitating  the  substituting  of  new  pipes. 
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It  IS,  therefore,  very  apparent  that,  though  the  pipe  may  have  been 
coated  with  what  is  known  as  the  Dr.  A.  Smith  varnish  with  a  great 
deal  of  care  in  order  to  make  the  covering  in  this  country  complete  and 
perfect,  it  does  not  always  guarantee  a  permanent  protection  against  cor- 
rosion or  tuberculation.  though  it  may  greatly  delay,  such  impairment. 

The  coating  most  generally  used  by  the  different  pipe  foundries  at 
the  present  time  varies,  some  using  ordinary  coal  tar  without  heating 
into  which  the  pipe,  heated  to  a  temperature  between  300  and  400  degrees 
Fahrenheit,  are  dipped,  remaining  in  the  bath  about  five  minutes.  Other 
foundries  use  distilled  coal  tar  mixed  with  dead  oil  in  the  proportion  of 
about  sVi  to  one.  This  is  heated  to  300  degrees  and  the  pipe,  which  are 
heated  to  about  400  degrees,  are  dipped  into  it  from  ten  to  fifteen 
minutes.  Others  a&:ain  rse  coal  tar  pitch  heated  to  about  320  degrees 
into  which  the  pipes,  heated  to  same  temperature,  are  dipped,  remaining 
in  the  bath  from  5  to   12  minutes. 

Many  of  the  foundries,  however,  do  not  exercise  the  care  necessary 
to  remove  all  the  dirt,  dust  or  rust  before  dipping  the  pipe  and  hence 
the  varnish  does  not  come  in  contact  with  and  adhere  to  the  metal 
uniformly  and  throughout  every  point  of  the  surfaces,  and  the  coating 
is  therefore  necessarily  imperfect. 

During  the  dipping  process,  small  blisters  are  formed  or  the  dirt 
particles  are  coated,  which,  while  the  pipe  is  being  drained  of  the  surplus 
varnish,  are  punctured  or  carried  off  with  the  varnish  into  the  tank, 
leaving  the  pipe  uncoated  at  these  points.  Many  of  these  may  not  be 
as  large  as  a  pin  head,  yet  sufficient  to  cause  incrustation  in  some 
form  thereafter. 

There  are  but  few  cities  that  do  not  report  some  tuberculation  along 
the  inner  surfaces  of  the  water  pipe,  the  cause  for  which  is  most  gen- 
erally assigned  to  imperfect  coating. 

The  following  quotations  from  reports  made  to  your  committee 
clearly  represent  the  conditions  and  conclusions  in  all  other  cities  where 
careful  examination  of  the  tubercular  formations  have  been  made. 

Mr.  E.  Kuichling.  Chief  Engineer  of  the  Rochester  Water  Works, 
writes:  "The  main  point  of  my  experience  with  coatings  for  cast  iron 
water  pipes  is.  that  there  can  be  no  uniformity  in  the  ultimate  composi- 
tion of  the  coating  material,  because  the  same  is  constantly  being  dis- 
tilled or  evaporated  by  the  application  of  heat,  which  cannot  fail  to  alter 
its  quality  at  different  periods  of  time:  also,  because  the  composition  of 
coal  tar  pitch  which  is  produced  by  different  establishments,  or  even  by 
the  same  establishment,  is  more  or  less  variable,  because  there  is  similar 
variation  in  the  quality  of  the  fluxing  oil  which  is  added  to  said  pitch, 
both  by  the  same  and  by  diiferent  foundries.     The  consequence  of  this 

18 
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variation  is  readily  seen  on  close  observation  of  water  pipes  which  have 
been  in  service  for  a  longer  or  shorter  period  of  time.  I  have  seen  pipe 
considerably  tuberculated  after  only  two  years'  use,  and  thence  on  to 
10  and  20  years;  and  this  observation  pertains,  not  only  to  this  city,  where 
pipes  made  by  nearly  all  of  the  leading  foundries  in  the  country  have 
been  used,  but  also  to  a  number  of  other  cities  in  this  country  and  in 
Europe.  It  has  also  happened  frequently  that  of  two  pipes  made  by  the 
same  foundry  during  the  same  season,  or  perhaps  even  coated  during  the 
same  week,  or  day,  one  will  exhibit  tuberculation  in  two  or  tKree  years 
while  the  other  may  be  practically,  free  therefrom  for  ten  years  and 
upwards. 

"There  is  an  excellent  opportunity  for  such  observation  in  this 
city,  inasmuch  as  the  rock  is  near  to  the  surface  of  the  ground  in  several 
districts,  and  when  new  house  connections  are  made  with  sewers  the 
main  is  frequently  broken  by  the  blasting.  An  examination  of  the  broken 
pipe  and  the  adjacent  pipes  by  reflecting  sunlight  therem  has  amply 
demonstrated  the  truth  of  the  foregoing  statement  with  regard  to  tuber- 
culation, since  the  broken  pipe  may  be  free  from  any  growth,  while  one 
or  more  of  those  adjacent  thereto  will  exhibit  tubercules  in  large 
quantity;  it  being  understood  that  in  these  cases  the  pipes  were  made 
by  the  same  foundry,  in  the  same  season,  and  were  laid  at  the  same 
time.  There  is  accordingly,  in  my  opinion,  much  room  for  improvement 
in  the  coatings  ot  cast  iron  pipe.  I  woujd  also  add,  that  there  is  a 
marked  diflference  in  behavior  of  the  same  coating  on  the  inside  and 
outside  of  such  pioes." 

Mr.  D.  Brackett,  of  Boston,  in  reporting  his  observations,  says: 
"It  seems  to  me,  that  the  failure  of  the  coating  to  protect  the  pipes 
from  rusting,  or  to  prevent  tuberculation,  is  due  to  the  presence  of 
minute  holes  in  tne  coating.  On  carefully  removing  a  tubercle  from  the 
interior  surface  of  the  pipe,  the  coating  will  often  appear  to  be  as 
perfect  as  when  the  pipe  was  "first  laid,  but  by  means  of  the  sharp  point 
of  a  knife  a  soft  spot  can  be  detected  in  the  iron  of  the  pipe  under  the 
center  of  the  tubercle.  The  hole  through  the  pipe  coating  may  be  too 
small  to  be  visible  to  the  naked  eye,  but  if  it  is  large  enough  to  permit 
of  moisture  reaching  the  surface  of  the  iron,  tubercles  will  form." 

Though  such  tuberculation  may  not  always  seriously  impair  the 
strength  of  the  pipe,  yet  in  time  it  greatly  diminishes  its  delivering 
capacity. 

Mr.  Desmond  Fitzgerald,  resident  Engineer  of  the  Boston  Water 
Works,  in  1894-95  made  some  very  careful  tests  of  the  delivering 
capacities  of  two  parallel  lines  of  48-inch  cast  iron  pipe  connected  with 
the  Sudbury  Supply.    • 
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These  pipes  had  been  coated  by  the  Dr.  A.  Smith  process  and  had 
been  in  service  for  16  years.  Upon  examination,  both  lines  of  pipe  were 
tound  to  be  covered  with  tubercles  to  the  extent  of  about  one-third  the 
interior  surface,  some  of  which  were  half  an  inch  in  height  At  each  of 
the  great  number  of  tests  made,  the  loss  of  head  was  carefully  observed 
while  the  volume  of  water  delivered  at  different  velocities  was  most 
carefully  measured.  These  tests  were  made  with  each  line  of  pipe  in  its 
natural  or  tuberculated  condition  and  again  after  the  tubercles  had  been 
removed  and  the  pipe  thoroughly  cleaned.  Briefly  stated,  the  tests 
showed  conclusively  that  the  capacity  of  the  pipe  had,  by  the  removal 
of  the  tubercles,  been  increased  thirty  per  cent,  and  nearly  restored  to 
what  it  had  been  originally. 

This  large  percentage  of  loss  in  capacity  naturally  increases  with 
the  decrease  of  the  diameter  of  pipe  similarly  affected.  It  is  therefore 
not  only  necessary  to  ensure  the  strength  of  the  pipe,  that  the  coating 
protection  should  be  of  a  permanent  nature,  but  it  is  also  of  the  utmost 
importance  in  order  to  maintain  the  capacity  of  the  distribution  and 
delivery  in  an  entire  pipe  system. 

It  is  hardly  necessary  to  call  attention  to  the  fact  that  the  contin- 
uously growing  demand  upon  a  water  supply,  as  well  as  the  extension 
of  water  distribution  systems,  require  that  the  entire  original  capacity 
of  such  system  be  carefully  maintained  and  that,  if  by  aoy  inadequate 
method  of  protection  such  capacity  in  the  course  of  time  when  the  same 
becomes  of  greater  value  is  endangered  to  the  extent  of  30  to  50  per 
cent.,  it  is  well  worth  the  time  and  money  to  perfect  the  method 
or  process  of  protection,  especially  when  it  refers  to  that  part  of  a  water 
supply  which,  because  of  its  location  and  service,  cannot  be  frequently 
examined  or  inspected  as  to  its  condition.  What  these  shall  be,  your 
committee  is  not  prepared  to  state,  though  they  are  convinced  that  there 
is  considerable  room  for  improvement  on  present  methods. 

Certainly  greater  care  should  be  exercised  in  cleaning  the  pipe 
before  dipping,  and  in  case  the  pipe  is  not  immediately  dipped,  it 
should  receive  a  coat  of  linseed  oil. 

Your  committee  believes  that  with  the  present  methods  in  vogue, 
only  the  very  best  coal  tar  should  be  used,  distilled  at  a  temperature  of 
440°  Fahrenheit,  in  order  to  evaporate  all  the  light  oils  and  retain  the 
creosote  or  heavy  oils. 

To  this  about  five  per  cent  of  resin  should  be  added  to  cut  the 
residue  and  give  tenacity  to  the  varnish,  which  should  be  heated  up  to 
and  maintained  at  a  temperature  of  about  275°  Fahrenheit  in  the  tank. 

The  pipe  ought  to  be  heated  to  a  temperature  of  about  300**  Fahren- 
heit,  then   immersed   for   a  period   of   not   less   than   ten   minutes,    then 
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thoroughly  drained  and  dipped  for  a  second  time  to  ensure  the  coating 
of  such  points  as  may  have  been  uncovered  by  the  draining  off  of  the 
varnish.  As  the  dip  in  the  tank  thickens  an  amount  of  heavy  oil 
sufficient  to  restore  the  uniformity  of  the  composition  should  be  added. 
Your  committee  also  believe,  that  as  rigid  an  inspection  of  this 
"part  of  the  work  should  be  enforced  as  is  done  in  the  testin<y  of  the  pipe, 
being  in  their  opinion  of  equal  importance  to  the  utility  and  durability 
of  the  pipe. 

The  necessity  and  importance  of  positive  protection  will  undoubtedly 
be  more  appreciated  as  the  condition  of  the  pipe  becomes  better  known, 
and  further  investigation  possibly  may  result  in  producing  some  process 
of  greater  merit  without  a  very  great  increase  of  cost.  Quite  a  number 
of  experiments  with  different  kinds  of  varnish  have  already  been  made 
by  various  parties,  but  without  satisfactory  results  and  the  coal  tar 
varnish  must  be  accepted  for  the  present  as  the  best,  providing  it  is 
applied  with  care. 

In  the  use  of  wrought  iron  or  steel  pipe,  the  question  of  a  prope»- 
protective  coating  becomes  one  of  still  greater  importance,  because  either 
metal  is  so  much  easier  affected  by  corrosion  than  cast  iron  and  at  the 
same  time  has  so  much  less  thickness  of  metal  to  resist  such  corrosion. 
It  is  for  these  reasons,  undoubtedly,  that  much  more  attention  has  been 
paid  to  the  proper  coating  of  wrought  or  steel  pipe  than  to  cast  iron. 

Wrought  iron  or  steel  pipe  has  not  been  in  use  long  enough  to 
give  that  test  of  time  had  with  cast  iron,  but  sufficient  has  been  had  to 
impress  the  necessity  of  some  better  methods  than  have  been  used  in 
the  past. 

Along  the  Pacific  coast  where  this  kind  of  pipe  was  first  used, 
asphaltum  as  found  locally  in  its  natural  state,  or  a  pure  grade  of  refined 
asphalt  broken  into  small  fragments  with  the  interstices  filled  with  best 
quality  of  maltha,  heated  to  a  temperature  of  280°  to  350**  Fahrenheit,  was 
generally  applied.  The  pipe  was  dipped  into  this  bath  for  20  minutes 
or  long  enough  for  the  pipe  to  attain  the  temperature  of  the  bath.  After 
the  pipe  was  withdrawn  and  the  coating  allowed  to  stiffen,  it  was  again 
immersed  for  a  short  time  to  thicken  the  coat. 

This  same  process  h.is  been  largely  followed  in  the  East,  exceptine: 
that,  in  order  10  shorten  the  time  of  the  pipe  in  the  bath,  the  pipe  was 
slowly  heated  l^eforc  !)eing  immersed  the  first  time. 

Pipe  thus  coated  has  largely  shown  upon  examination,  especially 
along  the  Pacific  coast,  that  the  coating  had  cracked  and  peeled  off  and 
in  other  instances  had  deteriorated  and  worn  off,  leaving  the  metal 
exposed. 

Coatings  of  refined  Trinidad  asplialt.  mixed  with  coal  tar  and  cor.] 
tar  pitch,  or  of  coal  tar  pitch,  mixed  with   linseed   oil  and  dead  oil    ni 
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petroleum,  have  given  equally  unsatisfactory  results.  All  the  coatings 
seem  to  lack  the  quality  of  adhesion  to  the  metal  and  would  scale  off 
under  the  blows  of  a  hammer.  A  peculiar  phenomenon  of  the  above 
coating  reported  from  different  places,  was  its  shrinking  and  cracking 
when  exposed  to  the  air  after  a'  long  period  of  immersion  in  water. 
Maltha  coatings  failed  in  the  same  way  when  exposed  to  the  air  for 
some  time. 

Some  large  steel  riveted  pipe  covered  with  three  coats  of  pure  red 
lead  and  linseed  oil  has,  after  only  a  few  years'  service,  shown  up  very 
badly,  likewise  pipe  which  was  coated  with  vulcanite  varnish,  was 
found  to  be  badly  pitted  under  the  tubercle. 

A  forty-eight  inch  steel  conduit  pipe  which  was  heated  and  dipped 
into  a  mixture  of  coal  tar,  lime  and  salt,  was  reported  after  twenty  years' 
service  to  be  in  perfect  condition,  the  coating  being  unaffected. 

Another  large  steel  pipe  was  dipped  in  asphalt  dissolved  in  carbon - 
bisulphide,  which  is  said  to  have  so  far  proven  quite  satisfactory,  the 
coat  being  tough  and  unaffected  by  long  exposure  to  the  sun  or  the 
air.  This  coat  was  applied  cold,  but  the  fumes,  which  come  off  for  a  long 
time,  are  said  to  be  quite  dangerous  to  the  workmen  engaged  in  the 
field  rivet  work. 

During  the  past  few  years  the  "Sabin  Process"  baked  coating_  has 
been  used  to  protect  steel  conduits  and  pipe  lines. 

Since  the  interior  deterioration  of  steel  pipe,  by  tuberculation  or  by 
affording  a  foothold  to  vegetable  growth,  diminishes  the  delivering 
capacity  of  the  pipe  as  effectually *as  tuberculation  in  cast  iron  pipe, 
Prof.  A.  H.  Sabin  concluded,  that  the  only  safe  way  to  protect  such 
pipe  was  to  apply  a  special  baking  japan  which  would  adhere  to  the 
metal  with  tenacity  and  possess  sufficient  elasticity  to  yield  to  indentation 
with  the  metal  itself  besides  having  great  durability. 

He,  therefore,  prepared  such  a  compound  into  which  the  pipe  was 
dipped,  drained  and  then  put  into  an  oven  and  baked  at  a  temperature 
of  400**  to  600**  Fahrenheit,  for  several  hours. 

The  coating  is  thin  and  smooth  and  said  to  be  quite  continuotis, 
elastic  and  adhesive  and  to  have  successfully  resisted  injury  by  handling 
or  transportation.  Where  the  surfaces  were  abraded  by  the  field  riveting 
the  same  were  covered  by  a  brush  coating  not  baked  on.  It  is  reported 
that  extreme  care  must  be  exercised  in  maintaining  a  proper  and  very 
uniform  temperature  during  the  baking  process  to  always  get  satis- 
factory results. 

As  to  the  durability  of  this  coating,  nothing  definite  is  as  yet 
known  as  it  has  not  been  in  use  sufficiently  long  to  stand  the  test  of 
time.  It  is  reported  that  at  an  examination  made  quite  recently  of  a 
steel  pipe  coated' by  this  process,  the  coating  seemed  to  crack  into  flakes 
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which  could  be  peeled  off,  disclosing  more  or  less  rust  on  the  surface  of 
the  metal,  which  doubtless  was  the  cause  of  the  coating  not  adhering 
and  points  to  the  necessity  of  the  most  rigid  inspection  at  the  pipe 
works.  This  is  not  only  true  as  to  this  coating,  but  applies  to  any  kind 
of  covering  used  on  either  wrought  iron,  steel  or  cast  iron  pipe  and  too 
great  care  to  have  such  pipe  absolutely  clean  and  free  from  all  rust, 
cannot  be  exercised,  even  if  it  should  necessitate  pickling. 

Another  coating  applied  of  laie,  is  called  Mineral  Rubber  Asphalt 
coating.  Under  this  process  the  pipe  is  heated  to  a  temperature  of  300^ 
Fahrenheit  and  then  dipped  into  a  bath  consisting  principally  of  Utah 
asphalt  prepared  by  the  Assyrian  Asphalt  Company.  The  pipe  is  said 
to  be  dipped  twice  and  the  coating  to  be  1-16  to  3-32  of  an  inch  thick, 
elastic  and  tenacious. 

As  a  paper  upon  this  coating  is  to  be  submitted  at  this  session,  the 
writer  of  which  is  now  extensively  using  said  coating,  we  will  receive 
some  valuable  information  regarding  the  same. 

Your  committee,  in  presenting  their  report,  have  not  attempted  to 
submit  any  original  process,  but  have  endeavored  to  report  upon  the 
methods  that  have  been  adopted  to  protect  the  pipe  metal  with  whatever 
success  or  failure  that  has  been  experienced  with  the  different  coatings, 
and  hope  that  they  have  been  able  to  impress  those  interested,  with  the 
necessity  of  the  most  careful  study  and  inspection  so  essentially  neces- 
sary to  protect  fully  the  utility  and  durability  of  the  underground  part 
of  our  water  works  systems.  To  what  extent  such  part  of  the  works  are 
already  impaired,  no  one  can  tell,  but  doubtless  sufficient  to  warrant 
careful  investigation  and  attention  to  the  subject  of  pipe  coating. 

In  closing,  the  undersigned  desire  to  herewith  express  their  apprecia- 
tion of  the  courtesy  and  aid  extended  them  by  all  those  who  have  kindly 
answered  the  questions  and  given  the  benefit  of  their  observations. 

Respectfully   submitted, 

G.  H.  BENZENBERG, 
M.  R.  SHERRERD, 
L.  W.  RUNDLETT, 

Committee. 

Andrew  Rosewater:  Air.  President,  f  think  the  Society, 
as  here  represented,  will  every  one  appreciate  the  amount  of 
labor  that  has  been  brought  out  in  the  compilation  of  a  paper 
upon  this  subject.  That  is  a  very  important  subject.  In  listen- 
ing to  the  conclusions  of  the  gentleman  in  his  article,  I  notice 
that  one  factor  connected  with  the  observation  of  the  results 
upon  the  pipe  seems  to  have  been  so  far  omitted,  and  that  is 
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the  question  of  the  velocity  and  character  of  the  water.  In 
the  first  place,  every  one  will  admit  that  the  chemical  character 
of  the  water  might  have  an  influence  upon  the  pipe,  and  if 
the  water  carries  sand  or  other  sediment  with  it,  the  question 
very  largely  will  come  up  as  to  what  influence  the  velocity  of 
the  flow  of  that  water  in  the  ordinary  usage  will  have  on  the 
pipe.  If  the  water  is  running  at  a  high  velocity  and  the  dis- 
charge contains  a  large  amount  of  sediment,  it  is  natural  to 
infer  that  the  sediment  will  cause  erosion  inside,  but,  on  the 
other  hand,  if  you  have  a  very  low  velocity,  another  result  will 
follow  and  that  will  be  the  precipitation  of  material  which  will 
ultimately  accumulate  and  choke  it  up. 

I  think  it  would  be  very  interesting  to  further  pursue  this 
investigation  and  determine  the  variety  of  velocities  through 
the  various  pipes  so  as  to  make  a  comparison  of  results.  As 
Mr.  Benzenberg  has  illustrated,  there  were  two  pipes,  for 
instance,  laid  at  the  same  time,  no  shade  of  difference  what- 
ever in  their  material,  except  the  influence  of  the  flow  upon 
the  coating.  The  result  found  would  naturally  follow  in  sev- 
eral years — if  the  water  was  discharged  at  a  high  rate  of  velocity 
in  one  pipe  and  in  the  other  at  a  low  rate — of  course  those 
are  small  factors,  but  it  occurred  to  me,  in  listening  to  the 
article,  it  would  be  very  interesting  to  pursue  this  investigation 
as  far  as  possible. 

Mr.  Piersox:  Mr.  President,  it  might  be  of  interest  to 
the  members  of  this  Society  connected  with  the  water  works 
and  the  committee's  report  about  the  cleaning  of  the  inside 
of  the  pipe,  to  say  that  I  had,  a  few  years  ago,  occasion  to 
visit  a  concern  in  Louisville  that  manufactured  a  large  quantity 
of  cast  iron  soil  pipe,  and  was  much  surprised  to  find  that,  in 
cleaning  the  pipes,  I  saw  what  I  never  saw  before  in  my  life. 
They  used  a  sand  blast,  had  a  pneumatic  presure,  adjusted  in 
such  a  way  that  they  could  force  the  sand  against  the  inside 
of  any  piece  of  cast  iron  in  such  a  way  as  to  absolutely  polish  it. 
It  was  very  economical.  I  just  want  to  mention  it.  I  think 
it  is  one  of  the  first  places  in  the  United  States  where  they  used 
sand  blast  for  that  purpose. 
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Mr.  Keating,  Toronto:  I  do  not  think  there  is  any  ques- 
tion but  that  a  preparation,  or  coating,  such  as  is  generally 
known  at  Dr.  Angus  Smith's,  will  preserve  iron  pipes  from 
incrustation  for  a  certain  length  of  time.  A  few^  weeks  ago 
I  had  occasion  to  visit  the  town  of  Sherbrooke,  in  the  Province 
of  Quebec,  in  reference  to  the  transfer  of  the  water  works  to 
the  corporation.  Incrustation  in  the  pipes  and  consequent 
depreciation  had  to  be  taken  into  consideration,  in  determin- 
ing the  value  of  the  works.  In  one  of  the  streets  we  found 
pipes  had  been  laid  without  any  coating,  while  the  others  had 
been  coated  with  coal  tar  pitch  in  the  ordinary  way,  usually 
called  "Smith's  Preparation'' — I  think  there  is  a  good  deal  ot 
misapprehension  as  to  what  that  preparation  really  is.  I  hap- 
pened, some  time  ago,  to  meet  a  gentleman  who  was  a  per- 
sonal friend  of  Mr.  Angus  SmifTi,  and  was  informed  that  Mr. 
Smith  was  amused  at  the  prominence  given  to  his  name,  and 
the  various  mixtures  which  were  being  used  and  described  as 
his.  He  couldn't  describe  exactly  what  the  mixture  was  him- 
self, but  stated  that  he  had  tried  a  mixture  of  grease  and  coal 
tar  with  very  good  results  but  just  exactly  in  what  propor- 
tions, or  whether  any  other  ingredients  were  used  or  not,  he 
couldn't  tell,  or  rather  my  informant  didn't  know.  However, 
I  mentioned  that  in  the  town  of  Sherbrooke  one  pipe  was 
examined  that  was  found  to  be  very  badly  corroded;  it  had 
only  been  laid  about  sixteen  or  seventeen  years.  I  inquired 
and  found  it  was  an  uncoated  pipe,  originally  intended  for  a 
gas  main,  while  in  other  streets  where  a  coating  of  tar  and 
pitch  had  been  used,  the  pipes  were  clean  and  comparatively 
free  from  oxidation. 

Regarding  the  best  coating  for  steel  pipes,  this  is  a  matter 
in  which  I  am  particularly  interested.  I  am  now  laying  a  six- 
foot  steel  conduit  out  into  deep  water  in  Lake  Ontario  for  a 
new  intake  pipe.  On  this  question  of  coating  coming  up,  I 
was  somewhat  perplexed  to  know  what  to  do  and  how  to  apply 
any  preparation  or  mixture  that  might  ultimately  be  adopted. 
It  was  constructed  in  'long  lengths,  varying  from  forty-five  feet 
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up  to  about  one  hundred  and  fifty  feet!  On  one  portion  of 
the  work  it  became  necessary  to  remove  a  portion  of  a  five- 
foot  steel  pipe  which  been  laid  some  nine  or  ten  years  previ- 
ously, and  I  thought  this  would  be  a  favorable  opportunity  to 
see  what  effect  Lake  Ontario  water  would  have  upon  steel. 
The  pipe  was  found  to  be  badly  corroded.  It  had  apparently 
been  painted,  originally,  with  some  preparation  of  tar,  nearly 
All  of  which  had  disappeared.  There  was,  however,  one  pecu- 
liarity about  this  pipe  which  I  had  never  noticed  before  any- 
where, and  that  was  that  all  along  the  longitudinal  joints  there 
was  no  incrustation  at  all,  for  about  an  inch  and  a  half  on 
each  side  of  the  longitudinal  rivets.  On  examination,  the  sur- 
face of  the  iron  appeared  intact  and  as  perfect  as  when  the  pipe 
was  originally  made.  What  is  the  reason?  Why  was  that  pipe 
not  incrusted  at  the  longitudinal  joints,  while  the  remainder  was 
badly  rusted  and  covered  with  tubercles?  I  could  not  detect  any 
signs  of  any  preparation  or  coating  having  been  applied  to  the 
clean  parts  of  the  pipe;  nothing  remained  but  the  original  black 
oxide.  Now  this  is  a  matter  1  only  noticed  about  a  month 
ago.  I  can't  account  for  it,  perhaps  some  one  here  can.  Whether 
it  was  the  process  of  fastening  the  plates  there  with  the  rivet- 
ing and  hammering  of  the  pipe  along  the  seams  in  the  process 
of  bending  them  down  to  make  them  fit  tightly  which  caused 
this  portion  of  the  pipe  to  withstand  corrosion,  I  do  not  know. 
The  whole  subject  is  an  exceedingly  interesting  one,  and  I 
think  the  committee  are  to  be  congratulated  for  the  manner 
m  which  they  have  treated  it  and  thanked  for  the  report  they 
have  presented. 

I  have  had  some  experience  with  incrustation  in  water 
pipes.  Some  years  ago  I  was  living  in  Halifax,  and  the  water 
supply  of  the  city  became  very  much  diminished  by  the  incrusta- 
tion of  the  water  pipes,  and  it  became  absolutely  necessary  to 
do  something.  It  was  quite  a  while  before  we  found  out  whar 
was  the  matter.  I  had  excavations  made  and  opened  the  pipes 
and  found  they  were  badly  closed  up  by  oxidation.  The  expe- 
rience stated  in   Mr.   Benzenberg's  paper  was  my  experience.. 
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Three-inch  pipes  were  filled  up;  you  couldn't  get  your  finger 
m  them.  In  pipes  twenty-four  inches  in  diameter,  there  was,  I 
suppose,  three-quarters  of  an  inch  of  incrustation.  This  seemed 
to  be  pretty  large,  and  was  the  same  all  around  the  pipe  inter- 
nally. It  Was  not  a  question  of  sediment  at  all.  J  gave  the 
matter  some  consideration  as  to  whether  it  was  possible  to  clean 
out  the  pipes  by  automatic  scrapers,  and  this  was  subsequently 
done,  and  the  discharging  powers  of  the  pipes,  of  course,  were 
greatly  increased.  So  far  as  my  observation  goes,  not  only 
the  quality  of  the  iron  has  something  to  do  with  the  question, 
but  I  think  the  quality  of  the  water  has  still  more.  A  couple  of 
years  ago,  when  I  was  in  the  city  of  Brussels,  Belgium,  I  was 
surprised  to  find  they  used  no  coating  at  all  for  the  water  pipes,, 
and  they  are  not  troubled  with  incrustation,  which  is  due,  I 
think,  largely,  if  not  entirely,  to  the  presence  of  lime  in  the 
water.  A  very  simple  experiment  will  show  at  once  the  action 
of  water  on  iron.  If  vou  take  two  tumblers  of  soft  water  and 
put  a  small  quantity  of  lime  in  one  and  then  place  an  ordinary 
wrought  iron  nail  in  each  of  the  tumblers,  you  will  find  in 
twenty-four  hours  that  there  will  be  signs  of  the  formation  of 
riist  on  the  nail  in  the  soft  water.  The  other  nail,  I  don't 
now  remember  how  many  weeks  I  kept  it  in  the  water,  but  a 
considerable  time,  and  it  showed  no  signs  of  iron  rust  or  oxida- 
tion at  all. 

Mr.  Benzexberg:  Mr.  President,  I  was  particularly 
impressed  with  the  fact  that  of  the  pipes  which  were  coated  by 
the  same  foundry  and  laid  down  at  the  same  time,  some  were 
showing  corrosion  and  some  were  not.  There  is  no  doubt  a 
great  deal  of  tuberculation  gets  on  the  pipe,  and  it  is  largely 
due  to  the  carelessness  of  the  inspector,  if  there  be  one,  or  ta 
the  greater  carelessness  of  the  men  at  the  pipe  foundry.  The 
foundry  people  seem  to  consider  that  the  coating  of  pipe  is  a 
mere  matter  of  form,  and  as  possessing  no  great  importance. 
They  insist  that  it  requires  no  great  attention,  that  it  is  simply 
to  give  the  pipe  a  glossy  appearance.  I  think  it  is  well  that 
we  hereafter  impress  upon  them  that  it  is  a  very  essential  fea- 
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ture  in  the  future  condition  of  the  pipe,  and  that  as  much  atten- 
tion should  be  given  to  the  coating  as  there  is  to  testing  the 
strength  of  the  pipe.  A  great  many  of  them  do  not  even  attempt 
to  clean  out  the  dust,  but  allow  it  to  remain  upon  the  inside 
surface  of  the  pipe,  and  naturally  the  coating  does  not  adhere 
to  the  pipe  metal,  but  more  or  less  to  this  dust,  which  soon 
peels  off  and  exposes  the  pipe  or  metal  to  the  water,  which,  if 
soft,  will  start  corrosion. 

The  Presdbxt  :  The  next  thing  is  a  paper  that  will  be  read 
by  Mr.  Rundlett. 

Mr.  Ruxdlbtt:  Mr.  President,  I  have  collected  some 
information  upon  this  subject  at  odd  times,  mostly  by  letters 
from  engineers  who  have  had  charge  of  this  work,  and  if  we 
have  time  enough  to  treat  of  the  subject  further,  I  will  give 
extracts  from  the  letters  on  this  subject,  giving  their  experience 
with  it. 

COATING  OF  STEEL  PIPES. 

The  following  was  submitted  by  Mr.  L.  W.  Rundlett,  mem- 
ber of  the  Committee  on  Pipe  Coatings,  as  supplementary  to 
the  committee's  report: 

STEEL  PIPES. 

Riveted  wrought  iron  and  steel  pipes  first  came  into  use  ih  the 
Western  States  and  Territories  where  they  were  used  to  convey  water 
for  hydraulic  mining  for  long  distances,  and  sometimes  under  pressure 
which  cast  iron  pipes  would  not  sustain,  and  as  in  that  region  there 
was  an  abundant  supply  of  soft  natural  asphalt,  this  material  was  used 
for  a  protective  coating  and  its  use  had  been  quite  general. 

More  recently,  soft  steel  pipes  have  been  extensively  used  in  the 
construction  of  large  water  mains.  These  pipes  corrode  much  more 
rapidly  than  cast  iron  and  with  shells  varying  from  5^  to  5^  inch  in 
thickness,  if  buried  in  the  ground  without  protection,  they  would  within 
a  short  time  become  worthless.  It  is  consequently  of  much  more 
importance  than  in  the  case  of  cast  iron  pipe,  that  their  protective  coat- 
ing should  be  as  p^ood  as  possible,  and  of  such  a  character  that  they 
can  stand  the  rough  usage  of  transportation,  the  variations  of  temper- 
ature, and  the  hammering  to  which  they  are  subjected  in  being  riveted 
up  in  the  trench,  as  well  as  the  chemical  action  of  the  water  which  they 
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convey,  and  the  elements  of  the  soil  in  which  they  are  buried.  With 
these  pipes,  also,  engineers  have  followed  previous  practice  and  required 
in  their  specifications  that  they  should  be  dipped  in  some  asphaltic  com- 
pound. All  chemists  that  have  devoted  their  attention  to  the  composi- 
tion of  asphalts  are  agreed  that  the  asphalt  passes  by  insensible  degrees 
from  a  '  uid  material  very  closely  allied  to  petroleum,  into  true  asphalt 
or  solid  bitumen.  The  more  fluid  kinds  change  into  the  more  solid 
kinds  by  the  loss  of  the  vaporizaBle  portion  upon  exposure  and  also 
by  the  process  of  oxidation,  which  consists,  first,  in  the  loss  of  hydrogen 
and,  finally,  in  the  oxygenation  of  a  part  of  the  mass. 

The  harder  asphalts  exist  in  great  masses  and  are  found  widely 
distributed  in  different  parts  of  the  earth. 

The  toughness  of  asphalt  is  largely  due  to  the  more  fluid  consti- 
tuents which  are  in  the  nature  of  mineral  oils,  and  where  asplialt  is 
spread  out  it  loses  these  by  evaporation  or  otherwise  and  becomes 
friable,  and  easily  falls  to  a  powder. 

In  common  practice  it  has  been  found  necessary  to  make  the  asphalt 
mixture  for  pipe  coating  of  two  ingredients,  the  first  being  harder  than 
it  is  intended  the  pipe  coating  shall  be,  and  the  other  of  the  nature  of 
a  heavy  mineral  oil.  The  pipe  sections  are  dipped  in  the  coating  material 
while  it  is  very  hot,  at  a  temperature  usually  above  300°  Fahrenheit. 

The  pipes  are  sometimes  heated  before  being  submerged,  and  some- 
times not,  and  the  length  of  time  they  are  kept  in  the  bath  seems  to 
vary  from  20  minutes  to  an  hour.  When  taken  from  the  bath  the  pipes 
are  allowed  to  stand  and  dry  in  the  air  until  the  coating  becomes  hard 
enough  to  allow  the  pipes  to  be  handled. 

The  difficulty  experienced  with  this  mixture  seems  to  be  that  at 
the  high  temperature  that  it  is  kept,  the  softer  ingredient  is  constantly 
evaporated,  leaving  the  residue  in  the  tank  progressively  harder,  and  it 
is  therefore  necessary  to  continually  add  small  quantities  -of  tRe  oily 
ingredient  to  maintain  the  material  at  the  right  consistency.  As  a 
result  of  the  inability  to  keep  the  mixture  of  a  uniform  consistency,  the 
variation  in  the  hardness  of  the  coating  is  considerable,  as  is  also  the 
thickness. 

When  these  pipes  are  exposed  to  use,  the  elastic  or  oily  ingredient 
is  gradually  removed,  either  by  the  action  of  the  air,  or  the  gases  in  the 
ground,  or  by  water,  and  the  coating  that  is  left  loses  its  toughness 
and  is  easily  removed,  or  offers  a  foothfild  for  tuberculation. 

In  addition  to  the  method  of  dipping  the  pipe  in  an  asphaltic  mixture 
which  is  prepared  in  different  ways  by  the  various  combinations  of 
different  kinds  of  asphalts  and  mineral  oils,  and  allowing  the  coating  to 
dry  by  exposure  to  the  air,  there  is  another  process  which  has  more 


AMERICAN  SOCIETY  OF  MUNICIPAL  IMPROVEMENTS.  285 

recently  been  quite  extensively  used  in  coating  large  steel  pipe  for  a 
portion  of  the  water  supply  system  of  Rochester,  N.  Y.,  Cambridge, 
Mass.,  and  Allegheny,  Pa.,  known  as  the  "Sabin  Method." 

Mr.  Sabin  describes  his  coating  material  as  a  "compound  consisting 
of  hard  asphalt  with  other  resinous  matter,  combined  with  refined  lin- 
seed oil  as  an  elastic  ingredient.*' 

The  process  of  coating  the  pipe  is  given  by  Mr.  Sabin  in  a  per- 
sonal letter,  as  follows: 

"In  the  use  of  this  process  it  is  desirable,  in  the  first  place,  that 
metal  scale  and  all  dirt  .should  be  removed  as  thoroughly  as  possible 
from  the  surface  of  the  pipe  which  is  to  be  coated.  This  may  be 
effected  in  various  ways,  the  most  common  being  with  the  use  of  steel 
brushes  and  similar  means.  The  pipe  should  then  be  dipped  in  a  tank 
filled  with  liquid,  and  this  tank  should  be  heated  from  the  outside  by 
means  of  a  suitable  flue.  In  some  cases  this  dipping  tank  has  been 
heated  by  steam,  but  it  has  been  found  practically  impossible  to  avoid 
leakage  of  steam  into  the  vat  of  coating  material,  which  is  oBjectionable 
on  many  grounds.  It  is  in  all  cases  cheaper  to  use  direct  heat  and 
has  been  found  simple  and  entirely  practicable.  The  dipping  tank  can 
be  heated,  if  desired,  by  the  waste  heat  from  the  ovens.  In  some  cases 
the  pipe  sections  have  been  heated  before  immersing  them  in  the  dipping 
tank.  This  is  necessary  if  they  are  not  already  free  from  moisture,  and 
there  is  no  objection  to  the  practice  in  any  case.  If  not  so  heated  they 
must  be  left  in  the  tank  a  few  minutes  to  attain  the  temperature  of  the 
liquid,  which  should  be  about  300°  Fahrenheit.  On  removal  from  this 
tank  they  are  allowed  to  drain  for  a  minute  or  two.  and  are  then 
quickly  put  into  the  baking  oven  having  a  temperature  of  about  400°. 
and  are  left  to  rest  in  this  oven  in  a  vertical  position  for  two  hours.  In 
some  cases  these  ovens  have  been  heated  by  allowing  the  products  of 
combustion  to  pass  directly  into  the  oven,  but  this  has  been  shown  to  be 
objectionable  :ind  in  all  more  recent  plants  the  oven  has  been  heated 
cither  by  an  exterior  Hue  or  by  the  introduction  of  air  previou«^ly 
warmed  in  a  suitably  constnicted  stove.  As  there  is  no  evaporation, 
ctiUiparativcly  little  heat  is  rcciuired  to  maintain  the  temperature  pro- 
viding the  walls  of  the  oven  are  of  sufficient  thickness  of  brick  (jr  other 
non-conducting  material.  During  the  various  steps  of  this  process  it 
is  desirable  that  the  pipe  should  be  exposed  to  the  air  as  little  as  possi- 
ble, hence  it  must  be  carried  on  in  a  building  to  protect  it  from  tlie 
weather  and  must  be  handled  by  suitable  machinery  with  such  rapidity 
as  is  practicable.  A  considerable  amount  of  coating  material  will  be 
inevitably  carried  over  into  the  oven,  but  if  the  bottom  of  the  oven  is 
heated   this   material    will   run   off  and   may    he    caught   in    suitable    drij) 
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pans  and  put  back  into  the  dipping  tank  uninjured.  It  has  been  found 
practicable  to  keep  up  a  process  of  this  character  for  several  months 
without  serious  interruption  and  without  injuring  the  coating  com- 
pound. It  is  claimed  for  this  process  that  it  affords  a  coating  which 
adheres  more  intimately  to  the  metal  than  any  other,  that  the  coating 
material  possesses  the  highest  degree  of  chemical  stability,  that  the 
surface  of  the  pipe  is  left  very  smooth  so  that  it  resists  abrasion  to  a 
remarkable  degree  and  it  offers  but  little  frictional  resistance  to  the 
passage  of  water,  and  that  it  has  been  proved  by  its  application  to  the 
very  largest  work  which  has  yet  been  constructed,  to  be  an  entirely 
practicable  and  reasonably  economical  process. 

Although  the  cost  per  pound  of  the  coating  niaterial  is  much  greater 
than  that  of  the  cheaper  asphalt  mixture,  the  coating  is  thin  and  com- 
paratively uniform  in  thickness,  which  is  never  the  case  with  coatiners 
which  are  applied  by  dipping  and  cooling,  and  on  that  account  the  cost 
of  material  is  probably  not  much,  if  at  all,  in  excess  of  the  earlier 
methods.  The  cost  of  handling  is,  of  course,  somewhat  greater,  but  it 
is  claimed  that  this  is  more  than  balanced  by  the  greater  durability  and 
other  advantages  of  the  coating." 

I  have  not  been  able  to  obtain  any  reliable  information  of  the  results 
of  the  pipe  coatings  on  the  pipes  that  were  first  used  to  carry  water 
for  hydraulic  mining. 

•They  were  undoubtedly  coated  with  some  combination  of  California 
asphalt,  prepared  in  accordance  with  experiments  made  at  the  time,  of 
the  materials  available.  The  following  extract  from  a  letter  of  Mr.  A.  L. 
Adams,  of  San  Francisco,  Consulting  Engineer  apd  member  of  American 
Society  of  Civil  Engineers,  will  be  found  very  interesting. 

"Regarding  the  use  of  steel  pipes  on  this  coast,  they  have,  as  you 
mention,  been  in  use  here  for  many  years,  the  riveted  steel  pipes  first 
coming  into  use  in  connection  with  placer  mining  operations.  Since 
then  theii*  use  has  greatly  extended  wherever  large  pipes  are  required  for 
conveying  water  under  heavy  pressures.  From  here  this  class  of  pipe, 
as  you  doubtless  know,  has  grown  into  very  general  favor  in  the  East, 
where  the  construction  of  large  gravity  pipe  lines  has  beea  undertaken. 
This  class  of  pipe,  as  well  as  the  plain-welded  pipe,  has  always  been 
coated  with  the  California  natural  asphalt  when  used  in  the  West.  In 
former  years  the  rock  asphalt  was  fluxed  with  coal  tar.  In  recent  years 
the  coal  tar  has  given  way  to  natural  liquid  asphalt  known  as  'maltha,' 
while  some  of  the  different  grades  of  refined  asphalt  are  usually  used 
instead  of  the  natural  rock  asphalt.  There  is  a  i?reat  difference  in  the 
practice  of  engineers  in  regard  to  the  nature  of  the  mixture  that  is 
calculated  to  give  the  most  satisfactory  result.  Then,  too,  the  con- 
sistency required  varies  under  different  conditions  of  use.     In  my  own 
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practice,  speaking^  in  a  general  way,  I  usually  employ  a  mixture  of  'XXX 
Paving  Cement'  and  the  *L  Grade  No.  3/  in  equal  parts,  both  brands 
being  prepared  by  the  Alcatraz  Asphalt  Company.  These  proportions 
are  modified  more  or  less  in  accordance  with  the  prevailing  temperature 
under  which  the  pipe  must  be  handled,  and  from  time  to  time,  as  the 
mixture  tends  to  become  brittle  from  long  continued  boiling.  Then, 
too,  I  have  no  doubt  that  equally  as  satisfactory  results  can  be  secured 
from  a  mixture  of  other  grades  and  other  brands.  It  is  not  possible  to 
lay  down  any  hard  and  fast  rules  in  this  matter,  reliance  being  placed 
principally  upon  one's  judgment  and  experience  in  its  use.  For  this 
reason,  results  are  usually  specified  in  requirements  rather  than  the 
means  of  obtaining  them.  Out  here,  we  think  that  up  to  the  present 
time  there  is  nothing  better  as  a  preservative  for  large  pipe,  though, 
of  course,  all  engineers  are  interested  in  'Sabin's  Process,'  as  used  at 
Rochester  and  elsewhere  in  recent  years.  Asphalt  leaves  much  to  be 
desired  as  a  pipe  coating,  however,  as  under  trying  conditions  of  alkali 
doby  soil,  steel  pipes  of,  say  10  to  14  gauge,  frequently  go  to  pieces — 
rust  out — in  a  very  few  years.  In  a  case  recently  called  to  my  attention, 
a  pipe  of  No.  14  steel,  rusted  full  of  holes  in  18  months.  The  most 
successful  pipe  preservative  with  which  I  have  had  experience  is  what 
is  known  as  the  *kalamein'  process,  owned  and  patented  by  the  National 
Tube  Works,  of  McKeesport,  Penn.  This  class  of  pipe  has  been  much 
used  in  this  country  for  distributing  systems  where  freight  rates  made 
the  heavier  cast  pipe  prohibitory.  It  is  an  expensive  process,  and  not 
applied  to  pipes  of  large  diameter.  You  are  probably  familiar  with 
its  composition.  I  have  frequently  used  it,  and  many  samples  taken  up 
after  nine  or  ten  years*  use  show  absolutely  no  corrosion  and  no 
tuberculation." 

In  the  proceedings  of  the  American  Society  of  C.  E.,  May  number, 
in  a  paper  by  Henry  Goldmark,.  M.  Am.  Soc.  C.  E.,  I  find  the  following 
description  of  the  coating  of  a  six  foot  steel  pipe  constructed  at  Ogden, 
Utah,  to  convey  water  for  an  electric  power  company: 

"The  mixture  used  consisted  of  C  grade  California  asphalt,  with  the 
interstices  filled  with  the  best  quality  of  natural  liquid  asphalt  maltha, 
not  above  14**  gravity  Beaume  test.  The  mixture  was  melted  and  kept 
at  a  proper  temperature  by  steam  coils  in  the  tank.  It  was  found  that 
a  prolonged  process  of  coating  gave  the  best  results,  and  for  this  reason 
nearly  an  hour  was  consumed  in  dipping  each  section,  and  gradually 
withdrawing  it  from  the  boiling  mixture.  The  coating  was  smooth  and 
glossy,  and  stood  the  necessary  handling  without  much  damage." 

The  following  is  an  extract  from  a  letter  received  from  Mr.  W.  B. 
Patton,  former  City  Engineer  of  Duluth,  regarding  the  42"  pipe  and 
intake  pipe  now  under  construction  in  that  city: 
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"The  Steel  pipe,  manufactured  for  the  city  of  Duluth,  was  coated  by 
different  processes.  That  manufactured  by  N.  F.  Hugo  was  coated 
with  a  mixture  of  Trinidad  asphalt  and  dead  oil,  the  proportions  being 
varied  according  to  the  temperature  at  which  the  pipe  was  to  be  handled, 
a  large  percentage  of  oil  being  used  when  a  low  temperature  prevailed, 
the  object  being  to  procure  a  coating  which  would  not  be  brittle,  and 
liable  to  fiy  off  when  struck  in  cold  weather,  nor  become  soft  and 
running  at  ordinary  summer  temperature.  Trinidad  asphalt  was  selected 
after  exhaustive  tests  which  demonstrated  that  this  asphalt,  mixed  with 
dead  oil,  was  the  only  mixture  that  would  comply  with  the  specifica- 
tions, viz.,  not  brittle  when  immersed  in  ice  water,  nor  soft  at  lOO** 
Fahrenheit.  The  pipe  was  dipped  vertically  in  the  mixture  at  300** 
Fahrenheit,  and  allowed  to  remain  in  the  bath  for  about  one  hour. 
It  was  then  taken  out  and  allowed  to  dry  ior  a  short  time,  and  again 
immersed  for  a  few  moments.  The  resulting  coating  was  very  satis- 
factory and  has  withstood  very  severe  handling  with  little  injury.  The 
asphalt  seemed  to  adhere  very  strongly  to  the  steel  and  had  a  good 
gloss,  and  was  smoothly  spread.  This  coating  has  withstood  exposure 
in  good  shape,  and  I  cannot  but  think  that  it  will  prove  satisfactory. 

The  pipe  manufactured  by  the  Carroll-Porter  Boiler  and  Tank  Co. 
was  coated  with  California  asphalt  mixed  with  maltha.  When  first 
arriving  here,  this  coating  presented  a  very  handsome  appearance,  resem- 
bling a  japan,  but  it  proved  to  be  quite  brittle  at  temperatures  far 
above  the  freezing  point  and  became  soft  and  running  at  temperatures 
much  below  rco°  Fahrenheit.  I  think  that  this  coating  has  not  withstood 
the  weather  as  well  as  the  Hugo  pipe  and  especially  where  exposed  to 
the  sun  it  has  run  and  left  the  pipe  almost  clear  of  covering.  This  pipe 
was  re-dipped  in  coating,  as  required  by  the  specifications,  but,  I 
think,  the  material  was  put  on  a  little  too  thick. 

We  had  a  peculiar  experience  with  the  coating  of  the  intake  pipe. 
It  was  delivered  last  July,  a  year  ago.  and  has  lain  on  the  skids  until 
quite  recently.  When  we  came  to  examine  it  this  spring,  we  found  that 
there  were  a  number  of  rust  spots  on  the  pipe,  on  iti  upper  outside 
surface.  Examining  these,  we  found  the  coating  loose  for  some  jlistance 
around  the  spots,  and  on  removing  the  loose  portion  found  the  steel 
badly  nested. 

It  was  necessary  practically  to  remove  the  entire  coating  from  the 
upi)tr  half  of  the  pipes,  and  re-coat  them  with  a  field  mixture.  The 
only  explanation  that  I  can  ofTer  for  this  result  is  that  the  coating  was 
blistered  by  the  sun  last  summer,  that  during  the  winter  the  con- 
traction broke  the  blisters,  and  the  moisture  entering,  rusted  the  pipe 
and  penetrated  under  the  coating  around  the  blister." 
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I  am  indebted  to  the  Pittsburg  Testing  Laboratory  for  the  following 
interesting  description  of  the  coating  of  the  Pittsburg  intake,  and  the 
New  Bedford  water  pipe: 

"We  inspected  for  the  city  of  Pittsburg  considerable  heavy  intake 
pipe,  which  was  manufactured  at  Riter  &  Conley's  works,  and  at  the 
James  McNeil  &  Brother  works,  Pittsburg.  This  pipe  was  dipped  in 
asphalt  dissolved  in  carbon-bisulphide,  which  gave  a  very  satisfactory 
coating.  The  great  objections  to  this  coating  are  the  fumes  which  are 
given  oflF  for  quite  a  long  period  and  which  cause  grave  dangers  to  the 
men  doing  the  field  riveting.  The  Pittsburg  line,  however,  had  manholes 
in  every  fourth  section,  and  as  the  covers  were  left  off  when  the  riveting 
was  done,  the  fumes  were  not  found  objectionable,  "but  in  ordinary  pipe 
lines  where  the  manholes  are  only  a  thousand  feet  apart,  the  fumes 
would  undoubtedly  be  dangerous  to  the  workmen.  The  pipe  was  dipped 
cold,  and  at  the  end  of  five  or  ten  minutes  the  carbon-bisulphide  evap- 
orated sufficiently  to  leave  a  gum-like  coating  on  the  pipe.  Some  of 
this  pipe  was  laid  in  the  sun  for  weeks,  and  the  coating  was  not 
affected  in  the  slightest.  The  coating  was  tough  and  not  brittle.  To 
the  best  of  our  knowledge  this  coating  has  given  extreme  satisfaction 
to  the  city  of  Pittsburg:  at  least,  we  have  heard  no  complaints,  and  as 
we  have  done  all  their  inspection  for  the  past  seven  years,  we  are  in  a 
position  to  know  if  this  coating  had  not  been  satisfactory. 

The  New  Bedford  water  pipe  was  coated  with  Alcatraz  asphalt, 
which  is  the  most  satisfactory  coating  we  know  of.  This  comes  in  two 
forms,  the  hard,  which  resembles,  when  broken,  cannel  coal,  and  the 
soft  or  flux,  which  is  about  of  the  consistency  of  printers'  ink.  These 
two  are  mixed  in  the  dipping  tank,  the  proportions  being  about  three 
to  one,  or  whatever  is  foiind  to  give  the  best  results  on  a  trial  mixture. 
The  mixture  is  heated  to  300°  Fahrenheit  by  the  aid  of  steam  pipes. 
Each  pipe  is  slowly  heated  before  dipped  with  a  natural  gas  flame,  in 
such  a  manner  as  not  to  injure  the  pipe,  but  heat  gradually.  This 
reduces  the  time  the  section  has  to  remain  in  the  tank  about  one-half. 
We  find,  this  gives  a  tough  coating,  which  stands  the  changes  of  the 
temperature  well.  The  section  of  the  New  Bedford  pipe  which  the 
writer  witnessed  tested  in  the  trench,  he  particularly  noticed  that  the 
coating  just  before  the  pipe  was  covered  up,  was  in  good  condition. 
One  or  two  sections,  however,  showed  slight  signs  of  flowing,  having 
been  in  the  intense  summer  sun.  UndbuBtedly,  this  was  due  to  the  fact 
that  in  replenishing  the  bath  an  excess  of  flux  was  added." 

The  first  steel  pipe  laid  for  water  supplv  was  at  Rochester,  N.  Y., 
and  Mr.  Kuchling,  Chief  Engineer  of  the  Water  works,  has  had  a  long 
and  extensive  experience  in  the  use  of  this  class  of  pipe.    The  following 
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very  valuable   information  given   in   a   letter  received   from   him,   will, 
I  know,  be  of  great  interest  to  the  association: 

"In  regard  to  the  coating  of  riveted  steel  and  wrought  iron  pipes  I 
"Would  say  that  the  chief  point  to  be  considered  is  the  behavior  of  the 
•coating  under  the  rough  usage  of  transportation  and  laying  in  place, 
whether  the  latter  be  accompanied  by  riveting  operations  or  not.  If  the 
'Separate  pipes  are  riveted  together  on  the  bank  or  on  the  bottom  of 
the  trench,  the  adhesion  of  the  coating  will  be  severely  tested;  and 
these  several  elements  constitute  the  principal  criterions  for  estimating 
the  quality  of  the  coating.  Of  course,  it  should  also  be  insoluble  and 
continuous  on  the  metal,  besides  being  plastic  enough  to  conform  to 
moderate  deformations.  Great  thickness  of  coating  is  not  always  suc- 
cessful, because  it  will  neither  run  nor  flow  when  warmed  by  exposure 
to  the  sun,  or  even  in  warm  weather;  also  because  it  then  becomes  more 
or  less  brittle  and  loses  thereby  its  adhesion  to  the  metal. 

I  have  in  my  possession  some  samples  of  asphaltic  coating  ^  of  an 
inch  thick,  produced  on  the  bottom  of  a  pipe  By  flowing  during  trans- 
portation, which  could  easily  be  peeled  off  in  flakes  of  one-half  square 
foot  to  two  square  feet.  In  these  cases  the  coating  invariably  showed 
cracks  from  the  jars  or  concussions  received  on  the  car;  and  when 
two  such  pipes  were  riveted  together,  a  wholesale  loosening  of  the  thick 
coating  always  resulted.  The  desideratum  for  a  coating  is,  therefore, 
not  thickness,  but  strong  adhesion  under  rough  usage,  together  with 
durability. 

I  have  had  extensive  experience  with  asphaltic  coatings  made  of: 

a.  Refined  Trinidad  asphalt,  coal  tar  and  coal  tar  pitch. 

b.  Preparations  of  coal  tar  pitch  with  linseed  oil  and  dead  oil  of 
petroleum. 

c.  California  asphalt. 

d.  In  recent  years,  with  Sabin's  baked  coating,  or  japan. 

The  three  first-named  coatings  all  exhibited  the  characteristics  of 
iiowing  and  lack  of  adhesion  mentioned  above,  and  they  furthermore 
all  exhibited  lack  of  durability,  as  evidenced  by  cracking,  by  shrinking 
in  the  course  of  time  when  exposed  to  the  weather,  or  on  being  dried 
after  long' immersion  in  water. 

In  illustration  of  this  fact,  I  may  cite  the  case  of  two  20-inch 
circular  buttons  or  discs,  which  were  cut  out  of  the  tops  of  two  36-inch 
wrought  iron  riveted  pipes  in  the  old  conduit  of  tjie  Rochester  Water 
Works,  after  the  same  had  been  in  use  for  about  15  years.  The  coating 
was,  in  this  case,  a  mixture  of  nearly  equal  parts  of  refined  Trinidad 
asphalt  and  coal  tar  pitch,  with  the  addition  of  a  small  amount  of  liquid 
coal  tar  as  a  flux.  When  these  'buttons'  were  first  removed  the  coating 
appeared  to  be  continuous  and  sound,  but  within  six  hours  the  coating 
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began  to  show  fine  shrinkage  cracks  which  afterward  increased  greatly 
in  size.  It  thus  appears  that  coatings  of  this  character  must  be  kept 
<:ontinual]y  immersed  in  order  to  retain  "their  continuity,  and  that  some 
ingredient  has  been  dissolved  in  thp  course  of  time. 

The  same  phenomenon  has  also  occurred  much  more  rapidly  in  the 
case  of  various  coal  tar  pitch  coatings  with  which  I  am  acquainted. 
The  California  maltha  coatings  also  show  the  same  failing,  and  in  some 
-cases  I  have  known  the  material  to  disintegrate  entirely  within  a  few 
weeks  before  being  exposed  to  the  action  of  water,  so  that  it  could  be 
brushed  off  from  the  metal  in  the  form  of  a  coarse  powder.  Such 
maltha  coatings  were  beautifully  glossy  while  new,  but  they  soon  began 
to  show  fine  surface  cracks  or  reticulations,  on  exposure  to  the  air, 
losing  their  gloss  and  becoming  coated  with  a  fine  powder,  dust  or 
'bloom/  similar  to  that  of  a  plum.  This  dust  or  powder  was  of  a  bro\vn 
color,  and  apparently  bituminous  in  character,  inasmuch  as  when 
collected  upon  a  bit  of  cloth  or  paper  and  ignited,  a  faintly  bituminous 
odor  was  believed  to  be  observed.  Furthermore,  none  of  these  coatings 
would  stand  the  severe  test  of  hammering  without  fiaking  off,  even  when 
exposed  to  a  hot  summer  sun. 

It  may  aire  be  mentioned  that  when  these  coatings  were  applied, 
every  reasonable  precaution  was  taken  to  insure  the  freedom  of  the 
metal  from  rust  and  dirt,  and  its  thorough  dryness,  inasmuch  as  before 
dipping  the  pipes  were  heated  to  a  temperature  of  about  300  degrees,  the 
bath  being  heated  to  about  the  same  temperature  or  somewhat  higher. 
It  is  easy  to  understand  that  asphaltic  coating  will  not  adhere  to  rusty, 
dirty,  or  damp  metal,  but  when  the  metal  is  treated  as  aforesaid,  it  is 
•difficult  to  appreciate  why  the  coating  does  not  adhere  properly. 

I  may  also  mention,  that  when  such  coatings  are  soft  enough  to  be 
easily  indented  with  the  finger  nail,  they  will  nevertheless  frequently 
scale  off  easily  when  sharply  hammered. 

The  Sabin  baked  coating,  on  the  other  hand,  is  a  thin  and  strongly 
adhesive  film,  which  is  not  loosened  by  hammering,  or  even  by  indenting 
the  metal  itself.  By  its  use  the  area  or  surface  which  is  destroyed  by 
abrasion  in  transportation  and  handling  is  reduced  to  a  minimum,  so 
that  such  surface  may  be  measured  by  the  square  foot  in  the  case  of 
the  other  coatings  mentioned.  Its  durability  has  thus  far  been  established 
only  by  laboratory  experiments  and  three  years'  use  on  the  new  conduit  of 
the  Rochester  Water  Works,  and  less  in  other  places.  It  is  fair  to  conclude 
from  all  these  experiments,  however,  that  it  will  prove  fully  as  durable 
as  the  thicker  asphaltic  coatings  mentioned;  but  time  alone  can  establish 
the  facts.  There  is,  therefore,  little  more  to  be  said  about  it  at  present, 
beyond  what  has  been  published  by  Prof.  Sabin  in  the  pamphlet 
mentioned. 
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It  may  also  be  remarked  in  this  connection  that  the  subject  of 
painting  abraded  surfaces  on  thin  riveted  metal  pipes  becomes  of  interest, 
inasmuch,  as  such  damage  appears  to  be  unavoidable.  Such  a  paint  should 
practically  dry  rapidly  and  be  convenient  of  application. 

I  have  made  many  experiments  during  the  past  20  years  with  a 
great  variety  of  paints,  but  have  not  yet  found  any  which  were  thoroughly 
satisfactory  and  met  all  the  different  requirements.  I  have  therefore 
reached  the  conclusion  that  the  best  means  of  repairing  moderate 
damages  to  the  coating  of  such  pipes,  is  to  apply  a  hot  mixture  of 
refined  Trinidad  asphalt  and  linseed  oil,  or  dead  oil,  to  the  abraded 
surfaces,  with  a  brush  or  swab;  and  in  case  that  the  coating  is  extensively 
abraded  or  is  otherwise  defective,  the  whole  pipe  .should  be  taken  back 
to  the  factory  and  re-coated. 

From  the  foregoing  it  is  evidjent  that  much  progress  in  the  direc- 
tion of  coating  both  cast  iron  and  wrought  iron  or  steel  pipes,  is 
possible,  and  that  both  manufacturers,  engineers,  and  chemists  should 
unite  in  striving  to  reach  an  early  solution  of  the  problem.  The  principal 
point  to  be  observed  will  manifestly  \je  the  securing  of  uniformity  or 
homogeneity  in  both  composition  and  mode  of  application;  and  so  far 
as  these  conditions  are  concerned,  they  appear  to  be  best  fulfilled  in  the 
case  of  the  japanning  process,  where  bituminous  and  organic  materials 
are  used." 

Mr.  L.  N.  Hastings,  City  Engineer  of  Cambridge,  writes  as  follows 
in  relation  to  the  Cambridge  pipe  coated  with  the  Sabin  process: 

"The  coating  seemed  to  be  a  very  satisfactory  one,  but  I  have  never 
had  an  opportunity  to  uncover  much  of  the  pipe  to  examine  it  after  it  was 
laid,  so  I  have  not  yet  had  much  experience  upon  which  to  base  an 
opinion  as  to  its  durability." 

In  the  transactions  of  the  American  Society  of  Civil  Engineers,  of 
December,  1896,  Mr.  Hastings  gives  the  results  of  some  tests  of  plates 
which  were  coated  with  "Durable  Metal  Coating,"  which  was  used  to 
resurface  the  injured  portions  of  the  pipe.  Some  plates  were  kept  in 
running  water  a  little  more  than  a  year,  and  some  were  buried  in 
the  soil.    The  following  is  a  summary  of  the  result  of  his  experiments: 

**Metal  covered  with  a  coating  of  sufficient  thickness  was  well  pro- 
tected from  action  of  water.  The  thinner  coating  did  not  prove  so 
eflicient  a  protection,  while  unprotected  metal,  subject  to  the  same 
influences,  suffered  considerably  from  oxidation  and  action  of  the  water, 
the  plate  iron  being  affected  the  most,  steel  plate  to  a  less  degree,  and 
the  cast  iron  the  least  of  all." 

The  Minneapolis  steel  pipe  was  coated  with  a  "Mineral  Rubber 
Coaling."  composed  of  rock  asphalt  and  maltha,  which  will  be  fully 
discussed  in  a  paper  by  Mr.  Cappelen,  City  Engineer. 
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The  Newark  steel  pipe  was  under  the  inspection  of  Mr.  Sherrerd, 
a  member  of  the  committee,  and  who  will,  no  doubt,  give  you  full 
information  in  regard  to  th^  coating  of  that  pipe  and  the  results  to  date. 

In  conclusion  I  would  Say  that  the  subject  of  pipe  coating  is  not 
one  to  which  I  have  ever  been  called  upon  to  give  any  personal  study, 
and  it  is  only  since  being  put  on  the  committee,  and  after  making 
some  personal  examination  of  the  steel  pipe  construction,  that  I  fully 
realized  the  importance  of  the  subject.  In  my  efforts  to  be  of  some 
service  to  the  chairman  of  the  committee,  at  the  last  hour  I  have 
collected  some  facts  from  the  experience  of  others,  which  I  have  pre- 
sented, hoping  that  they  may  be  of  some  interest  and  benefit  to  the 
Association. 

Mr.  Sherrerd:  Since  the  members  of  this  committee  live 
so  far  apart,  we  were  unable  to  do  much  concerted  work,  and 
the  report  submitted  is  almost  entirely  due  to  the  energy  of 
the  Chairman.  There  are,  however,  one  or  two  matters  I  would 
like  to  mention,  and  one  in  particular  in  regard  to  the  method 
of  applying  asphalt  coating  to  steel  pipe.  Not  long  ago  I  vis- 
ited a  shop  in  Paterson,  N.  J.,  where  riveted  steel  pipe  is  made. 
Mr.  Milson,  the  proprietor,  who  has  had  considerable  experi- 
ence in  this  work,  referred  to  the  fact  that  the  recent  specifica- 
tions required  the  bath  to  be  arranged  to  dip  the  pipe  in  a 
vertical  position.  He  told  me  he  had  been  trying  experiments 
by  using  the  vertical  bath,  and  found  it  very  difficult  to  get 
uniform  results,  from  the  fact  that  the  lighter  oils  would  rise 
to  tlie  top  of  the  mixture,  the  bath  necessarily  being  so  deep 
that  there  would  be  considerable  difference  in  the  mixtures 
between  the  top  and  the  bottom. 

Mr.  Milson  also  spoke  of  his  experience  with  the  Cali- 
fornia asphalt  which  was  used  in  coating  the  first  line  of  forty- 
eight-inch  riveted  steel  pipe  for  the  Newark  conduit.  He  said 
it  was  very  difficult  to  keep  the  bath  from  caking,  still  they 
got  fairly  good  results  from  this  material,  but  not  nearly  as 
good  as  w^ere  obtained  from  the  Assyrian  asphalt,  which  was 
used  on  the  second  line  for  the  Newark  Water  Works,  laid 
last  summer.  Much  of  the  pipe  was  coated  at  this  shop.  I 
examined  different  samples  of  these  two  asphalts,  and  found  that 
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the  California  asphalt,  at  least  as  shown  by  the  sample  at  this 
shop,  could  easily  be  crumbled,  while  the  Assyrian  asphalt,  in  all 
its  different  stages,  seemed  to  be  tough  and  could  be  cut  with  a 
knife  or  hatchet,  but  did  not  crumble  off  like  the  other. 

About  a  month  ago  I  had  occasion  to  go  into  the  first  con- 
duit above  referred  to.  This  has  been  in  use  about  six  years. 
There  was  a  slight  growth  of  tubercles  in  this  pipe.  I  found 
them  about  as  large  as  my  little  finger.  On  the  section  of 
pipe  examined,  their  number  would  average  about  one  per  foot, 
length  of  pipe.  These  tubercles  were  more  numerous  near  the 
manholes,  which  was  no  doubt  caused  by  the  fact  that  the  coat- 
ing had  been  scratched  more  at  these  points  of  the  pipe  line  by 
the  men  working  on  the  line  at  the  time  it  was  laid. 

Near  one  of  the  manholes  I  found  a  little  blister,  about  as 
large  as  my  finger  nail,  which  broke  under  a  slight  pressure. 
Beneath  this  there  was  a  small  quantity  of  brown  dust,  which 
I  believe  corresponds  with  one  of  the  higher  oxides  of  iron 
which  was  shown  in  my  paper  of  last  year.  This  would  be 
formed  by  heatmg  the  pipe  before  it  is  dipped,  and  would  indi- 
cate that  it  is  always  essential  that  the  pipe  should  be  con- 
siderably heated  before  being  immersed  in  the  bath.  ' 

Mr.  Benzbnberg:  Some  may  think  that  the  recommenda- 
tions of  the  committee  in  regard  to  the  coating  of  cast  iron 
pipes  is  one  assumed  off-hand  by  the  committee.  I  have  had 
a  large  number  of  the  varnishes  used  by  the  different  foundries 
analyzed  by  different  parties  with  the  same  result.  I  also  had 
a  large  number  of  the  different  kinds  of  coal  tar,  used  by  the 
different  gas  works  of  the  country,  analyzed  and  found  that 
a  uniform  result  could  only  be  obtained  by  subjecting  each 
one  of  them  to  a  certain  temperature  at  which  the  light  oils 
should  all  be  evaporated.  It  was  found  that  at  a  certain  tem- 
perature, that  recommended  by  the  committee,  all  the  light 
oil  would  distill  off,  leaving  all  the  heavy  oils  as  required. 

I  find  that  in  the  coatings  furnished  and  used  by  the  differ- , 
ent  pipe  factories  they  all  vary;  there  are  no  two  who  use  the 
same  material. 
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In  connection  with  steel  pipe  coatings,  I  beg  the  indulg- 
ence of  the  Society  for  a  moment  to  bring  upon  the  record 
of  our  proceedings  a  paper  upon  the  subject  of  a  coating  which 
has  been  used  and  dwelt  upon  in  a  paper  read  by  A.  S.  Hum- 
phries, of  New  York,  before  the  American  Gas  Light  Associa- 
tion -at  St.  Louis  in  October,  1896.  It  has  been  highly  spoken 
of  since  then,  and  he  finally  induced  two  houses  to  use  the  coat- 
ing for  wrought  iron  pipe.  I  will  just  read  an  extract  out  of 
the  paper. 

"During  one  of  my  first  trips  to  Cincinnati  I  was  discussing  the 
question  of  service  pipe  protection  with  Gen.  Hickenlooper,  who  told  me 
that  he  was  coating  all  of  his  pipes  with  a  certain  mixture,  which  had 
been  put  to  a  continuous  test  of  six  years  in  competition  with  all  the 
other  methods  then  known  to  him.  In  this  test  a  number  of  complete 
sets  of  service  pipes  had  been  under  comparison,  each  kind  of  coating 
being  subjected  to  the  action  of  a  great  variety  of  different  soils  and  of 
moistening  with  a  great  variety  of  liquids.  At  the  end  of  six  years  the 
one  coating  which  had  resisted  all  combinations  of  soil  and  moisture 
was  the  mixture  he  was  then  enjoying.  This  mixture  they  had  then 
been  using  exclusively  and  continuously  for  ten  years,  and  they  found 
the  results  in  practice  to  fully  confirm  the  results  given  by  their  most 
elaborate,  thorough,  painstaking  tests.  I  obtained  his  permission  to  use 
the  method  in  my  works,  and  later  obtained  his  permission  to  use  it  in  all 
w^orks  of  the  United  Gas  Improvement  Co.,  and  still  later  in  other 
works  which  came  under  my  supervision.  I  now  have  his  permission  to 
quote  the  details  for  the  benefit  of  all  interested. 

So  greatly  ha\c:  I  ^ippreciated  the  results  thus  obtained  through  the 
courtesy  of  Gen.  Hickenlooper,  that  I  feel  I  am  doing  a  service  to  the 
members  of  this  association  in  bringing  it  now  prominently  to  their 
attention.    The  specifications  given  to  me  were  as  follows: 

'Bring  a  kettle  of  tar  (20  gallons)  to  a  low  boiling  point,  and  add 
twenty  pounds  of  slaked  lime  sifted  over  the  top  and  worked  down. 
Boil  down  to  a  paste,  or  a  consistency  of  about  midway  between  tar 
and  pitch.  Let  it  settle  for  a  few  minutes,  then  add  four  pounds  of 
tallow  and  one  pound  of  powdered  rosin,  stir  until  they  are  thoroughly 
dissolved  and  incorporated  with  the  tar,  then  let  it  cool  and  settle. 
Ladle  off  into  barrels.  When  ready  for  use,  to  each  barrel  of  forty-five 
gallons  of  the  mixture  a33  four  pounds  of  crude  rubber,  dissolved  in 
turpentine  to  the  consistency  of  thick  cream.  Heat  the  mixture  to 
about  100  degrees  F.,  and  immerse  the  service  pipe,  heated  to  about  the 
same  temperature.* " 
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These  are  the  specifications  of  the  toating  used.  The  coating 
costs  about  one-tenth  of  a  cent  per  foot. 

Mr.  Rundlbtt:  I  have  here  some  specimens  of  the  Cali- 
fornia asphalt  coating  on  pieces  of  steel.  I  tried  to  get  speci- 
mens of  all,  but  they  were  not  all  running.  (Here  exhibited 
specimens  to  the  Society.) 

The  President :  If  the  gentlemen  desire,  we  will  now  have 
the  next  paper. 

Mu.  Ruxdlett:    The  paper  of  Mr.  Cappelen? 

The  President:  The  next  thing  on  the  programme  is  a 
paper  on  "Tests  of  Coatings  for  Steel  Water  Pipe,"  by  Mr. 
Cappelen. 

TESTS  OF  COATINGS  FOR  STEEL  WATER  PIPE. 

BY  F.  W.  CAPPELEN,  M.  AM.  SOC.  C.  E.,  CITY  ENGINEER.  MINNEAPOLIS,  MINN.: 

TESTS  OF  COATINGS  FOR  STEEL  WATER  PIPE. 

As  steel  riveted  pipe  of  large  dimensions  is  being  daily  more  and 
more  used  in  the  construction  of  water  works,  with  their  appurtenances, 
the  question  of  protecting  such  pipe  from  corrosion  becomes  of  more 
and  more  importance,  and,  in  facr.  is  "the  question."  As  the  writer  had 
occasion  to  prepan*  specifications  and  advertise  for  bids  for  about  31,000 
feet  of  50  inch  steel  pipe  from  5-16  inch  to  Yi  inch  in  thickness,  the 
question  of  coaling  was  to  hira  of  utmost  importance.  The  writer, 
therefore,  concluded  to  make  some  tests  of  various  coating  materials,  the 
results  of  which  jtre  herewith  submitted. 

Five  diflFerent  materials  were  used: 

No.  I.  Mineral  rubber  asphalt  from  Utah,  manufactured  by  the 
Assyrian  Asphalt  Co.,  of  Chicago,  III. 

No.  2.  Trinuiid  asphalt,  mixed  with  dead  oil,  used  by  the  Hugo 
Iron  Works,  of  Duluth.  Minn.,  for  the  new  42-inch  steel  pipe  line  in 
Duluth. 

No.  3.     California  asphalt,  from  the  Waldorf,  Cal.,  mines,  and 

No.  4.  California  asphalt,  same  as  above,  mixed  with  about  40  per 
cent,  of  maltha,  and,  finally, 

No.  5.  Pipe  dip  from  the  works  of  Dennis.  Long  &  Co.,  Louisville, 
Ky.    Samples  of  number  i,  2  and  4  are  herewith  submitted. 

To  do  the  dipping  test  an  oven  was  built  of  brick,  and  two  8-inch 
iron  pipes  bricked  in  so  as  not  to  be  exposed  on  their  inside  to  any 
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smoke  or  flame.  Into  these  pipes  4-inch  pipes  were  placed  to  be  heated 
to  the  desired  temperature.  These  pipes  were  thoroughly  cleaned  by 
pickling  in  diluted  acid  before  heating.  The  coating  material. was  heated 
simultaneously,  and  when  pipe  and  coating  had  the  desired  temperature 
the  dipping  of  the  pipe  in  vertical  position  was  done:  some  pipes  were 
dipped  once,  some  dipped  twice,  the  second  dip  being  made  quickly  after 
the  fir^t,  and  thereafter  the  dipped  pipe  was  either  placed  in  ice  water* 
and  allowed  to  cool  therein,  or  was  cooled  without  being  put  in  water. 
After  cooling  the  coating  was  subjected  to  blows  from  a  hammer  to  test 
the  elasticity  of  the  material. 

The  followiuj^  dip  tests  were  thus  made  with 


Vent 


MINERAL  RUBBER  COATING. 


So.  1.  Temp,  of  pipe  400"  F. 
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Coating  covered  pipe  splendid  in  all  cases  and  somewhat  thicker  for 
the  300*  temperature  and  stood  hammer  test  perfectly.  The  material 
is  so  elastic  that,  b>  cutting  into  the  coating  and  entirely  removing  some 
of  it,  the  opening  can  be  covered  by  simply  hammering  the  edges  around 
the  space  so  that  it  is  impossible  to  see  the  joint.  The  coating  did  not 
foam  even  up  to  a  temperature  of  700**  F. 


Test 


TRINIDAD  ASPHALT  MIXTURE  COATING. 


No.  5.  Tli*mp.  of  pipe  300"  F. 
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The  coating  remained  sticky  after  coating,  in  all  cases,  evidently  due 
to  the  dead  oil.  The  hammer  test  was  made  some  days  later,  showing 
some  slight  flaking,  but  at  the  same  time  indicating  considerable  elas- 
ticity. That  the  coating  loses  its  stickiness  must  be  due  to  evaporation 
of  the  dead  oil. 

The  mixture  when  heated  foamed  considerably,  evidently  due  to 
presence  of  dead  oil  and  moisture. 


CALIFORNIA  ASPHALT    COATING. 


Te«t 


No.    9.  Temp,  of  pipe  3S0"  F.:  of  coatlnK.  300"  F. ;  pipe  dlppe<i  twice  then  In  ice  water. 

No.  10.      "  "  350"  F.:  "  350°  F.;      "         "      once        

No.  11.      "  "  3W  P.:  "  350"  F.:      ••         "       once  not 


Coating  was  very  nice,  but  flaked  badly  for  hammer  test  in  all  cases. 
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CALIFORNIA  AND  MALTHA  MIXTURE  COATING. 

Tent 

No.  12.  Temp,  of  pipe  300°  F.;  of  coatinit  400°  F.;  pipe  dipped  twice  4!ben  In  See  water. 

No.  13.      **  "  300*  F.:  ••  400*  P.:     **         "       once         

No.  14.     "  **         800*  F.:  •*  400»  F.;     "         "       twice  not 

This  coating  'Mas  very  nice,  but  flaked  slightly  in  all  cases.  The 
writer  made  this  mixture  himself,  having  had  some  experience  with  the 
two  materials  constituting  the  same.  The  high  percentage  of  maltha  is 
required  to  overcome  the  brittleness  of  the  asphalt 

DENNIS  LONG  PIPE  DIP. 

TMt 

No.  15.  Temp,  of  pipe  300°  F.:  of  coetinjr.  300**  F.:  pipe  dipped  twice  then  in  ice  water. 

No.  1«.       ••  "  300' F.:  ••  900*  F.:       "         "       once        

No.  17.       "  "  300*  F.:  "  300*  F.:      "         "       once  no 

Did  not  stand  the  hammer  test. 

Coating  when  hot  foamed  considerably. 

In  all  cases,  but  particularly  where  the  coating  Paked  off,  a  thifi- 
secondary  coating  could  be  seen  next  to  the  pipe.  This  same  condition 
was  found  to  exist  on  some  of  the  New  Jersey  Water  Co.'s  4S-inch  steel 
pipe  for  the  Newark  supply,  when  it  was  imcovered  last  year.  Mr.  Shcr- 
rerd,  the  engineer  in  charge  of  the  Water  Department  of  the  city  of 
Newark,  N.  J.,  considered  this  secondary  coating  to  be  a  combination  of 
sesque-oxide  of  iron  with  proto-oxide.  or  what  would  chemically  be 
equivalent  to  Fea  Oi4-FeO=Fe,  O4,  a  more  stable  compound  which 
would  prevent  further  oxidization,  and  is  probably  due  to  some  chemical 
action  which  takes  place  when  the  hot  pipe  is  dipped  in  the  asphalt  bath. 
Where  nothing  but  this  coating  was  found  on  the  Jersey  pipe  line  no- 
further  oxidization  was  discovered. 

These  tests  were  made  April  21,  1897,  and  the  writer  again  examined 
the  pipes  May  30,  finding  that  all  coatings  had  hardened  very  slightly. 

Some  twenty  iron  plates,  about  J^  inch  thick  and  6  inches  square^ 
were  treated  in  a  similar  manner  as  the  pipes  with  the  same  result.  Tests 
were  then  made  with  various  acids  to  see  the  effect  upon  the  coating  on 
the  plates  with  the  following  result: 

The  Mineral  Rubber  Coating  was  not  affected  by  muriatic  ^cid 
(H  CL),  nitric  acid  (H  NOa),  nor  by  sulphuric  acid  (H2  SO«). 

The  Trinidad  Coating  was  not  affected  by  H  CL,  but  was  affected  by 
H  NO3  and  Ha  SO*. 

The  California  and  Maltha  Coating  was  affected  slightly  by  H  CL, 
but  very  perceptibly  by  H  NOa  and  Ha  SO4. 

The  California  Straight  Coating  was  not  affected  by  H  CL,  but  was 
affected  by  H  NO-  and  H.  SO4. 

The  Dennis  Long  Coating  was  affected  by  all  three  acids. 
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Finally  the  three  best  coatings  were  analysed  with   the   following 

results: 

Mineral  California 

Robber.  &  Maltha.  Trinidad 
Per  ct.       Per  ct.       Per  ct. 

Petrolene  (soluble  in  petroleum  ether) 75.71        70.66        43-08 

Asphaltene  (sol.  in  boiling  turpent  &  chloroform. .   23.59        12.35        14*67 

Totol  bitumen 993°        83.01        57.75 

Coke  and  organic  matter  not  bitumen 0.49  2.61        21.58 

Ash  (mineral  matter) 0.21         1 1.95  1.05 

Moisture  and  volatile  at  100**  C 2.43        19.62 

100.00      100.00      100.00 
Specific  gravity 0.97  1. 13  1.20 

The  analysis  of  the  Trinidad  mixture  ^as  very  tedious  and  required 
several  days'  tim'*.  It  was  repeated  to  make  sure  of  the  result,  which 
is  correct  as  above. 

Judging  from  these  various  tests,  the  writer  is  convinced  that  the 
Mineral  Rubber  Coating  is  the  best  and,  judging  from  other  information 
at  hand,  it  is  probably  the  best  coating  ever. put  on  the  market,  not 
barring  the  so-called  Sabin  Japanning  process. 

The  cost  per  ton  is  about:     $60.00  for  the  Mineral  Rubber. 

4500    "      "   Trinidad. 
40.00    "      "    California  &  Maltha. 

The  specifications  for  the  coating  for  the  50-inch  steel  pipe  for  the 
Minneapolis  work  was  therefore  made  as  follows: 

Coating. — After  testing  to  the  satisfaction  of  the  engineer,  the  pipe 
shall  be  thoroughly  dried  and  cleaned,  and  heated  in  suitable  oven  to  300* 
R.  after  which  they  are  to  be  thoroughly  coated  by  dipping  vertically  in 
a  bath  of  mineral  rubber  asphalt,  manufactured  by  the  Assyrian  Asphalt 
Co.,  at  Chicago,  111.,  or  such  other  material  equally  as  good  as  the 
engineer  may  designate.  (This  to  protect  the  city.)  This  coating  must 
be  smooth,  hard,  yet  tough,  elastic  and  durable;  it  must  be  free  from 
blisters  and  bubbles.  The  bath  must  be  heated  in  such  a  manner  as  to 
insure  a  constant  and  even  temperature  of  300**  F.,  preferably  by  steam. 

The  dipping  material  must  be  kept  free  from  sand,  grit  or  other  for- 
eign material.  To  obtain  this  the  contractor  shall,  as  often  as  necessary, 
in  the  opinion  of  the  engineer,  empty  the  tanks  of  their  contents  and 
refill  them  with  clean  and  pure  material. 

The  work  of  furnishing  and  laying  this  steel  pipe  line  with  all 
appurtenances  was  awarded  to  the  T.  A.  Gillespie  Company,  of  Pittsburg, 
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on  the  1 8th  day  of  June,  and  to-day  all  material  has  been  shipped,  and 
about  29,000  feet  of  pipe  delivered  and  by  the  end  01  this  month  30,000 
feet  will  have  been  laid  and  tested. 

The  coating  used  is  the  <me  specified  and  the  writer  is  very  well 
pleased  with  the  result.  The  coating  is  tough  and  elastic  and  does  not 
easily  abrade.  Workmen  can  walk  all  over  the  pipe  with  impunity 
without  hurting  the  coacing.  Precautions  were,  of  course,  taken  to  sub- 
ject the  pipe  to  m  little  abrasion  as  possible  in  the  field. 

The  process  of  coating  the  pipes  in  the  shop  is  as  follows,  and 
illustrated  on  the  accompanying  sketch. 

The  coating  material  is  first  put  into  the  paint  boiler  and  is  boiled 
at  700**  F. ;  it  is  then  run  into  the  dipping  tank  which  is  kept  at  about 
400**  F.,  by  means  of  super-heated  steam.  From  15  to  20  barrels  ot 
coating  is  kept  in  the  boiler  all  the  time,  and  as  the  coating  is  used  up, 
more  is  addeA  The  coating  is  heated  with  natural  gas  and  the  heat  must 
be  kept  up,  without  allowing  the  paint  or  dipping  tank  to  cool,  in  order 
to  keep  up  a  uniform  heat. 

The  pipe  before  dipping  is  heated  with  natural  gas.  Two  2-inch 
pipes  20  ft.  long  are  run  into  one  end  of  the  section  of  pipe  and  one 
3-inch  pipe  7  feet  long  is  placed  in  the  other  end.  Holes  are  drilled  in 
the  sides  of  these  pjpes  about  6  inches  or  8  inches  apart  in  order  to  send 
the  gas  out  in  all  directions. 

After  the  gas  has  been  lighted,  the  ends  of  the  section  of  pipe  are 
closed  with  sheet  iron  and  the  pipe  is  quickly  heated  to  the  desired 
temperature,  which  is  that  of  the  paint  in  the  dripping  tank.  This  must 
be  watched  very  closely  as  the  best  and  most  economical  results  are 
obtained  when  pipe  and  paint  are  of  the  same  temperature. 

This  method  of  heating  is  better  than  by  the  use  of  an  oven,  and  the 
pipe  can  be  handled  better. 

After  the  pipe  has  been  heated  it  is  lifted  by  a  heavy  clamp  bolted 
on  one  end  and  lowered  into  the  vertical  dipping  tank;  and  it  is  kept 
in  this  tank  20  minutes  and  is  then  taken  out  very  slowly  and  allowed 
to  drip.    It  is  then  stood  on  end  to  dry,  when  it  is  ready  for  shipment. 

The  dipping  tai:k  is  composed  of  a  steel  casing  68  inches  in  diameter 
enclosing  the  tank,  which  is  66  inches  in  diameter  and  is  lined  with 
steam  pipes  running  vertically,  and  about  8  inches  or  10  inches  apart, 
between  cast  iron  rings  at  top  and  bottom.  There  is  also  a  steam 
cylinder  30  inches  in  diameter  in  the  middle  of  the  tank. 

The  steam  is  sui>er-heated  in  a  gas  furnace  and  must  be  kept  at  a 
high  temperature  and  is  consequently  under  great  pressure.  The  tem- 
perature is  about  900°  F. 
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Some  sections  of  pipe  we-e  weighed  before  and  after  dipping  to 
determine  the  amount  of  coating  used.  Each  section  was.  28  feet  long,  the 
pipe  being  50  inches  in  diameter. 

Weight  of  s^-inch  pipe  before=6,8oo;  after  6.950. 
Weight  of  7-16-inch  pipe,  before=7,88o;  after  8,020. 
Weigfit  of  5-16-inch  pipe,  before=5,745 ;  after  5,905. 
Weight  of  ^-incn  pipe.  before^6,75o;  after  6.900. 
Weight  of  7- 1 6- inch  pipe,  before=7,825;  after  7.975. 
Weight  of  ''2- inch  pipe,  before=8,90O;  after  9,050 

This  makes  r.n  average  of  150  lbs.  of  coating  per  each  section  of  pipe 
of  28  feet,  or  about  5.5  tbs.  per  lineal  foot. 

On  the  East  Jersey  pipe  lines,  also  built  by  the  T.  A.  Gillespie  Com- 
pany, in  1896,  ibout  7S.0O0  feet  of  42-inch  and  48- inch,  manufactured  at 
Paterson,  N.  J.,  were  coated  with  the  same  material  as  used  in  Min- 
neapolis, but  the  pioe  was  dipped  horizontally. 

It  has  been  demonstrated  that  the  vertical  dip  is  the  only  proper 
method.     The  coating  is  smooth  .ind  evenly  distributed. 

With   the   horizontal   d\os   a   great   deal   of   surplus   material    would 

lodge  in  the  bot:om  of  the  pipe. 

F.   w.   CAPPELEN, 

City  Engineer.  Minneapolis,  Minn. 

Mr.  Hekumann:  Mr.  Chairman,  as  there  is  a  special  com- 
mittee on  this  subject,  and  which  is  a  very  important  one,  I 
now  make  a  motion  that  this  committee  be  continued  for 
another  year,  and  that  the  President  be  authorized  to  appoint 
rrembcrs  therefor. 

Motion  seconded  and  carried. 

Mr.  Farnham:  I  would  like  to  ask  the  members  for  their 
experience  with  paints  for  iron  and  steel  work,  paintinjy  about 
water  pipe  connections,  stand  pipes,  etc.  Our  experience  with 
one  of  the  best  compositions  on  the  market  has  not  been  quite 
satisfactory.  It  was  used  during  cold  weather,  and  kept  at  the 
required  temperature,  in  a  stream  bath.  We  endeavored  to 
keep  the  surface  clean  and  dry,  but  the  coating  is  uneven  in 
thickness. 

Mr.  RrNDLETT:    This  rubber  coating  is  a  good  coating. 
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The  President:  If  there  is  no  further  discussion  we  will 
proceed  with  the  next  paper.  I  think  it  would  be  well  to  wind 
up  with  the  morning  session.  The  next  paper  is  the  report  of 
the  special  committee  on  "Electrolysis,''  F.  W.  Cappelen,  Chair- 
man. 

REPORT  OF  THE  SPECIAL  COMMITTEE  ON  ELEC- 
TROLYSIS. 

Gentlemen:  Your  Special  Committee  on  Electrolysis  has  been 
unable  to  get  together  to  formulate  a  report,  but  begs  leave  through  the 
Chairman  to  report  progress,  as  follows: 

Electrolysis  is  a  chemical  action  which  may  affect  metal  pipes, 
especially  in  clay,  damp,  salty  and  gaseous  soils,  eating  off  or  depositing 
the  material  of  the  pipes,  weakening  them  mechanically  and  causing  leaks. 

It  is  generally  supposed  and  taken  for  granted  that  electrolysis  is 
caused  only  by  leakage  of  electric  currents  from  electric  street  railway 
systems.  It  is,  however,  a  fact,  that  impurities  in  pipes  or  lead  cable 
covers  set  up  "local  electrolytic  action."  In  Baltimore,  for  instance, 
there  was  trouble  of  this  kind  before  electric  railways  were  constructed 
in  that  city.  Electrolytic  action  may  also  occur  in  gas  pipes  from  local 
source,  as  a  combination  of  iron  pipe  carrying  gas,  sweating  of  same 
in  connection  with  the  gas  itself,  will  incur  electrolytic  action.  Such 
action  may  also  be  caused  by  leakage  of  urine  with  a  combination  ot 
waste  from  soda  fountains  in  certain  soils  on  the  line  of  unpavcd 
gutters. 

As  the  main  source  of  the  trouble  originates  with  the  track  work  oF 
electric  railways,  the  following  methods  of  prevention  have  been  adopted: 

FIRST— 

Bonding  of  rails:  ^a)  by  copper  wires;  (b)  by  copper  plates.  (This 
the  better  method.) 

SECOND— 

By  running  extra  copper  cables  in  the  danger  district  for  the  return 
current.  In  Minneapolis  on  the  loops,  cables  of  1.200.000  circular  mills 
(4^  inch  copper  cable  about)  are  used. 

THIRD— 

By  welding  the  rails. 

This  last  method  is  the  most  practicable  and  excellent  results  have 
been  obtained  thereby. 

Mr.  Harold  P.  Brown  (member  of  the  committee)  will  elaborate  on 
his  method  of  prevention  in  the  paper  to  be  read. 
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FOURTH— 

By  connecting  water  pipes  at  the  power  houses  with  proper  copper 
plating  to  the  negative  bus  bar  of  the  dynamos. 

Professor  Rowland  also  makes  this  point:  "At  the  Station  make 
sure  there  are  not  ground  plates  or  ground  connections  on  pipes  making 
a  lew  resistance  between  them  and  the  grounded  bus  bar"  and  right  in 
this  connection  it  should  be  understood  that  indiscriminate  connections 
of  water  pipes  with  the  tracks  all  over  the  city  is  of  no  help  whatsoever 

FIFTH— 

By  distributing  the  electric  current  generators  through  sub-stations, 
thereby  decreasing  the  danger  limit  to  a  minimum,  and  last  and- 

SIXTH— 

By  using  alternating  current.  Then  alternating  current  will  not 
cause  electrolytic  action. 

This  will  also  be  done,  shortly  in  Minneapoplis,  and  then  all  trouble 

will  be  at  an  end  there. 

Respectfully  submitted, 

F.  W.  CAPPELEN, 

Chairman  Com.  on  Electrolysis. 

The  President:  The  next  paper  on  the  programme  is  a 
paper  entitled,  "The  Latest  Method  of  Electrolysis  Prevention/' 
by  Mr.  Brown. 

Mk.  Sherrerd:  That  paper  was  prepared  by  Mr.  Harold 
P.  Brown;  as  neither  he  nor  Mr.  Cappelen  are  here,  I  beg 
leave  to  present  the  paper  for  Mr.  Brown. 

The  President:    Will  you  read  the  paper? 

THE    LATEST    METHOD    OF    ELECTROLYSIS    PRE- 
VENTION. 

HAROLD    P.    BROWN,    ELECTRICAL    ENGINEER. 

During  the  past  tw6  years  the  writer  has  had  extensive  dealings 
with  European  and  Australian  electric  tramways  and  has  thus  become 
somewhat  familiar  with  foreign  methods  of  guarding  against  electrolysis. 

Municipal  authorities  in  Europe  are  not  content  to  wait  until  the 
underground  pipes  have  been  damaged  before  giving  the  matter  official 
attention.  On  the  contrary,  eminent  electrical  engineers  were  long  ago 
consulted  as  to  the  cause  of  the  trouble  and,  with  their  guidance,  stringent 
rules  were  adopted  with  which  the  tramway  companies  must  comply. 
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Early  in  the  history  of  electric  lighting  the  same  course  was  fol- 
lowed, but  in  that  case  the  Regulations  of  the  English  Board  of  Trade 
were  so  severe  that  for  years  corporations  could  not  profitably  operate 
in  accordance  therewith.  In  consequence  the  business  was  practically 
stagnant  until  experience  in  this  country  had  shown  that  the  restrictions 
could  be  relaxed  without  danger.  The  Regulations  of  the  same  Board 
concerning  the  operation  of  electric  tramways  are,  from  the  American 
point  of  view,  needlessly  severe,  and  few,  if  any,  of  our  electric  roads 
could  operate  under  them  with  present  equipment. 

On  the  other  hand,  the  English  authorities  must  regard  with  amaze- 
ment the 'neglect  of  many  of  our  cities  to  protect  their  own  underground 
property.  Between  these  two  extremes  is  a  golden  mean  which,  in  the 
opinion  of  the  writer,  this  association  should  carefully  determine  by  a 
Committee  of  Experts  who  have  had  practical  experience  in  the  matte». 
The  English  rules  act  in  two  ways  to  check  electrolysis:  they  permit 
but  a  small  percentage  of  the  railway  current  to  return  through  the 
earth  and  they  limit  the  diflFerence  in  electrical  pressure  which  may 
exist  in  the  rail  return  circuit.  The  rules  do  not  lay  down  methods  to  be 
followed  in  getting  the  desired  results,  but  their  narrow  limits  force  the 
tramways  to  maintain  a  perfect  rail  return  and  to  employ  the  most  expen- 
sive systems  of  electrical  distribution  in  order  to  cover  large  areas. 
Registering  instruments  are  used  to  detect  any  failure  to  obey  the  rules 
and  the  responsible  officials  or  employes  are  fined  and  the  current  may 
be  cut  off  if  the  fault  is  not  corrected  within  twenty-four  hours.  In  this 
country  things  are  managed  differently.  For  the  benefit  of  those  not 
familiar  with  the  subject,  a  brief  explanation  of  the  cause  of  electrolysis 
may  not  be  out  of  place.  When  an  electric  current  passes  from  one 
metal  plate  to  another  through  a  conducting  chemical  compound  like 
water,  the  fluid  is  decomposed:  its  oxygen  appears  at  the  positive  plate 
from  which  the  current  flows,  and  its  hydrogen  at  the  negative  plate. 
If  the  positive  plate  will  oxidize,  it  is  corroded  by  the  oxygen.  Of  the 
metals  ordinarily  used  for  pipes,  lead  will  corrode  more  rapidly  than 
wrought  iron,  and  the  latter  more  rapidly  than  cast  iron.  Lead 
service  pipes  and  lead  joints  in  water  and  gas  mains  are  there- 
fore the  first  to  show  injury  from  electrolysis.  It  is  well  under- 
stood that  the  current  10  operate  the  electric  cars  is  carried  from  the 
dynamos  to  the  trolley  wires  and  after  doing  its  work  in  the  motors, 
passes  through  the  car  wheels  to  the  rails.  The  current  then  follows 
the  pipes,  doing  injury  at  every  defective  joint,  until  within  a  short 
distance  from  the  power  house,  when  it  again  passes  through  the  earth 
to  the  rails  and  thence  through  wires  to  the  dynamos.  The  course  of 
the  current  is  shown  in  figure  i.  The  greatest  damage  is  done  to  the 
pipes  at  the  point  where  the  current  leaves  them  and  these  points   can 
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be  determined  by  electrical  measurements  on  the  surface  of  the  street. 
The  most  accurate  method  of  making  such  measurements  was  fully 
described  in  a  paper  by  the  writer  read  before  this  association  at  its 
Cincinnati  meeting.  The  rate  of  corrosion  is  in  direct  proportion  to 
the  difference  of  electrical  pressure  between  the  pipes  and  the  rails.  The 
entire  trouble  is  caused  by  the  fact  that  the  path  for  the  current  through 
the  rails  is  a  poor  one  and  grows  poorer  every  day.  If  the  rails  were 
absolutely  continuous  lines  of  metal,  the  rate  of  electrolytic  corrosion 
would  be  slow.     But  every  thirty  feet  the  rails  end  and  the  circuit  is 
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broken,  since  the  oxide  of  iron  on  the  rails  and  joint  plates  is  practically 
an  insulation.  Attempts  have  been  made  to  obtain  continuous  rails  by 
electric  welding,  but  this  process,  on  account  of  the  necessary  flux,  not 
only  fails  to  make  an  electric  joint  of  low  resistance  but  also  decar- 
bonizes and  softens  the  metal  to  which  the  high  heat  has  been  applied, 
thus  producing  in  a  short  time  two  low  spots  at  every  joint.  Great 
conductivity  has  been  claimed  for  what  is  called  the  "cast-weld"  joint. 
This  consists  in  pouring  melted  iron  into  a  m^tal  mould  placed  around 
the  rail  ends,  which  is  supposed  to  form  a  weld  of  low  resistance.  Though 
this  is  an  excellent  mechanical  joint,  it  is  not  a  conductor  as  is  proved 
by  the  recent  discovery  in  Chicago  of  badly  corroded  gas  and  water  pipes 
under  a  double  track  of  very  heavy  rails  which,  it  is  stated,  had  "cast- 
weld"  joints  and  was  also  provided  with  two  large  copper  bonds  at  each 
joint.  There  are  very  many  types  of  copper  bonds  for  making  an 
electric  contact  between  rails,  ranging  from  old  bits  of  wire  roughly 
riveted  into  holes  in  rails,  up  to  flexible  strips  of  copper  bands  or  cables 
with  elaborate  clamps  or  contact  devices.  But  there  are  three  forces 
always  at  work  to  destro>  a  copper  bond:  first,  heat,  since  the  different 
ratios  of  expansion  of  steel  and  copper  will  spoil  the  contact  j^urfaces; 
second,  the  pounding  of  the  car  wheels  at  a  joint,  which  makes  the 
copper  brittle:  and  third,  chemical  action  of  the  moisture  in  the  earth  on 
the  two  metals.  This  tends  to  dissolve  the  copper  and  to  coat  the  steel 
heavily  with  iron  oxide.  So  powerful  is  this  action  in  certain  soils  that 
even  tin-plated  copper  wires  one-half  inch  in  diameter,  buried  between 
the  rails,  have  been  so  damaged  within  three  years,  that  only  slight  traces 
of  them  could  be  found.  Many  of  our  American  street  railways  are 
built  by  contractors  who  have  no^  interest  in  the  economical  operation 
of  the  road  nor  in  the  damage  that  their  poor  or  cheap  work  may  inflict 
on  city  water  pipes.  Their  sole  business  is  to  do  the  construction  work  as 
cheaply  and  as  quickly  as  possible  and  to  get  their  money. 

This  class  has  created  a  demand  during  the  past  two  years,  for  a 
fifteen  cent  copper  bond,  when  safety  of  pipes  and  economy  of  operation 
require  eight  or  ten  times  that  amount  of  copper.  So  some  of  our 
municipal  authorities  are  thus  idly  permitting  a  practice  which,  in  time, 
will  produce  leaky  gas  and  water  pipes  as  at  Spokane,  Washington,  in 
September,  and  may  even  cause  gas  explosions  similar  to  the  one  in 
Boston  a  few  months  ago.  At  the  very  best  the  results  of  this  work  will 
mean  an  eventual  tearing  up  of  city  pavements  in  certain  localities  to 
patch  or  replace  the  pipes.  Now  this  can  be  to  a  great  extent  prevented 
by  passing  an  ordinance  requiring  that  the  conductivity  of  the  rail 
joints  in  any  electric  road  shall  be  sufficient  to  carry  the  maximum 
current  required  and  by  providing  for  the  regular  inspection  of  the 
joints.     One  inspector,  who  need  not  be  an  expensive  man,  if  provided 
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with  an  instrument  similar  to  that  shown  in  accompanying  photograph, 
could  easily  do  effective  work  for  50  to  7S  miles  of  double  track.  Maps 
of  each  line  of  road  should  be  made  on  a  scale  not  less  than  50  feet  to  the 
inch  and  a  careful  record  kept  of  the  electrical  condition  of  each  rail  joini 
so  that  each  imperfect  bond  could  at  once  be  replaced.  This  instrument, 
which  was  built  by  the  Weston  Company  from  the  writer's  designs, 
enables  one  man  to  obtain  an  accurate  reading  of  the  amount  of  current 
passing  through  the  rail  and  to  determine  the  exact  electrical  loss  at 
the  joint,  and,  therefore,  locate  the  trouble  from  electrolysis  of  the  pipes. 
The  same  instrument  can  be  adapted  for  measuring  the  electrical  current 
Howing  through  gas  and  water  pipes  without  cutting  them,  and  is  the 
first  successful  apparatus  ever  made  for  this  purpose.  The  first  one 
is  to  be  used  in  the  city  of  Newark.  N.  J.,  by  the  Consolidated  Traction 
Company,  and  each  division  of  this  large  road  will  soon  be  provided 
with  a  similar  one.  In  addition,  it  is  proposed  to  run  pilot  wires  from  the 
water  pipes  in  various  portions  of  the  city  to  electrical  instruments  located 
in  the  headquarters  of  the  Fire  Department  where  an  operator  is  con- 
stantly on  duty,  so  that,  if  any  dangerous  electrical  condition  of  the 
pipes  is  indicated,  attention  will  at  once  be  called  to  it. 

Similar  instruments  are  placed  on  the  switch-board  at  the  railway 
power  house,  so  that  two  independent  observers  will  be  always  on  the 
watch  for  trouble.  After  thus  detecting  and  locating  the  trouble,  the  next 
step  is  to  remedy  it.  This  has  been  done  at  Newark  under  the  writer's 
direction  for  the  past  two  years,  by  connecting  separate  insulated  wires 
from  the  points  on  the  pipes  that  were  formerly  positive,  to  a  separate 
dynamo  at  the  nearest  power  house.  The  pressure  on  this  dynamo  was 
maintained  at  a  higher  point  than  the  dynamos  connected  to  the  rails. 
The  attendant  by  varying  this  pressure  can  obtain  the  desired  result  and 
absolutely  control  the  electrical  condition  of  the  pipes.  It  must  be 
remembered  that  the  pipes  are  not  injured  by  electrolysis  as  long  as  they 
are  negative  to  the  rails.  After  testing  this  method  for  the  past  two  and 
a  half  years,  the  railway  company  has  made  la  appropriation  sufficient 
to  install  an  improved  method  of  electrolysis  prevention  designed  by 
the  writer,  which,  although  much  more  expensive  than  the  one  just 
described,  will  not  require  the  independent  dynamo  and  will  not  need 
adjustment  as  the  load  upon  the  dynamo  varies.  The  method  has  the 
additional  merit  of  reducing  the  flow  of  current  upon  the  pipes  to  the 
minimum.  An  ample  return  circuit  is  connected  to  the  lines  of  rails 
nearest  to  the  power  house,  which  is  marked  AA  on  accompanying 
diagram,  figure  2. 

The  return  conductor  BB  is  insulated  and  has  a  carrying  capacity 
four  or  five  times  greater  than  AA.     It  is  connected   to  more   distant 
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points  on  the  road  where  formerly  current  passed  from  the  rails  to  the 
pipes. 

In  Newark  these  conductors  are  respectively  about  900  and  2,800 
feet  long.  Each  is  connected  to  the  negative  pole  of  the  dynamos.  Insu- 
lated wires  CC  are  then  connected  between  the  points  on  the  pipes  which 
were  formerly  positive  and  the  conductor  BB.  With  this  arrangement  an 
adjustment  is  made  at  time  of  heaviest  load  so  that  the  distant  end  of 
BB  is  4  to  6  volts  negative  to  the  distant  end  of  AA.  This  adjustment 
is  effected  by  turning  a  switch  S  at  the  power  house  so  as  to  vary  the 
resistance  of  conductor  A.  When  this  is  done,  the  resistance .  of  the 
wires  CC  are  set  so  that  each  pipe  connection  is  about  one  volt  negative 
to  the  nearest  rail.  This  adjustment  is  made  in  the  conduit  manhole 
where  wire  C  joins  B. 

By  these  connections  the  pipes  are  held  permanently  in  a  safe  elec- 
trical condition  and  the  current  flowing  on  the  pipes  is  reduced  to  its 
minimum.  Since  this  plan  requires  BB  to  have  great  conductivity  and 
since  the  proper  amount  of  copper  would  cost  at  Newark  $30,000  for 
the  bare  wire,  the  company  is  utilizing  as  electrical  conductors  old  tram 
rails,  that  are  worth  about  $10.00  per  ton  as  scrap  steel. 

These  are  placed  in  a  box  of  creosoted  wood  which  rests  on  the 
cemented  top  of  a  terra  cotta  conduit  for  the  feed  wires.  Every  15  feet 
the  rails  are  clamped  together  by  heavy  plates  and  bolts. 

Electrical  contacts  between  the  rails  and  plates  are  made  every  15 
feet  by  means  of  Mr.  Edison's  Plastic  Bond,  whose  material  will  not 
corrode  nor  break  nor  lose  conductivity  as  time  passes.  The  box  is  then 
filled  with  a  liquiH  insulating  compound  to  preserve  the  steel. 

Two  conduits  of  similar  rails  connected  in  this  way  have  been  in  use 
at  Newark  for  nearly  three  years  without  depreciating.  The  electrical 
resistance  is  practically  the  same  as  though  it  were  a  continuous  piece 
of  steel.  The  new  conductor  is  composed  of  16  parallel  length's  of  rail, 
weighing  50  pounds  to  the  yard,  and  it  is  equal  in  conductivity  to  a 
copper  rod  having  a  section  of  18  square  inches. 

Its  total  cost  is  about  one-sixth  that  of  the  copper,  or  $5,000.  With 
this  system  in  use  and  with  the  careful  detection  of  badly  bonded  joints, 
electrolytic  corrosion  of  Newark's  pipes  will  be  a  thing  of  the  past.  It 
is  the  present  practice  of  railwaymen  to  make  light  of  electrolysis,  but 
it  is  a  difficult  problem  at  best  and  each  place  presents  new  complications. 
In  many  cities  where  there  are  several  systems  of  pipes,  it  is  necessary 
to  protect  against  current  flow  from  one  set  of  pipes  to  another  and 
this  flow  may  occur  at  any  part  of  the  city.  Cases  have  been  observed 
where  the  electrical  pressure  between  gas  and  water  pipes  in  a  house 
was  sufficient  to  operate  call  bells  or  to  even  cause  fire.  This  calls  for 
permanent  contacts  every  few  blocks  between  the  mains,  and  each  house 
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owner  should  connect  together  in  the  same  way  his  service  pipes  at  a 
point  just  inside  the  wall.  Electrolysis  prevention  is  a  difficult  problem 
at  best  and  cannot  be  secured,  as  so  many  railway  men  claim,  by  merely 
running  copper  wire  from  a  water  pipe  to  the  dynamos.  I  cannot  close 
without  again  urging  the  appointment  of  a  proper  committee  on  this 
subject,  to  submit  to  the  next  convention  a  Code  of  Regulations  which 
shall  safeguard  the  interests  of  the  various  cities  without  imposing  any 
unfair  conditions  upon  the  railways. 

Mr.  Rosewater:  I  do  not  want  to  indulge  in  any  long 
discussion  on  the  subject,  but  I  had  occasion,  a  little  over  a 
year  ago,  to  make  an  investigation  of  electrolysis  in  various 
cities  of  the  United  States  by  correspondence,  and  to  make  a 
special  investigation  of  the  city  of  Omaha  with  a  view  of 
determining  the  nature  and  the  extent  of  the  damages  that 
occurred  in  a  suit  brought  by  the  Water  Works  Co.  against 
the  Street  Railroad  Co.,  and  I  was  surprised  at  the  result 
of  the  investigation,  both  locally  and  outside  of  the  city.  I 
investigated  and  secured  replies  from  as  may  as  fifty  cities  in 
the  United  States  as  to  the  actually  known  condition,  the 
character  of  the  soil,  the  character  and  size  of  the  pipe,  etc., 
and  from  these  investigations  I  have  arrived  at  a  set  of  gen- 
eral conclusions. 

First,  that  the  damage  to  water  pipes  and  water  works 
systems  through  electrolysis  is  much  smaller  than  is  usually 
supposed;  secondly,  that  it  is  confined  largely  to  an  area  of 
perhaps  one  thousand  feet  from  the  power  house;  third,  that 
in  view  of  power  houses  being,  as  a  rule,  outside  the  central  dis- 
tricts, where  the  water  pipes  are  not  large,  the  damage  is  on  small 
pipes  and  not  on  large.  In  all  of  the  answers  I  have  secured 
I  have  not  found  a  single  instance  of  a  pipe  larger  than  six- 
teen (16)  inches  that  was  materially  affected  by  electrolysis. 
The  remedies  are  few.  I  will  say  that  the  investigation  made 
in  the  city  of  Omaha  happened  in  this  way:  About  the  time 
this  suit  was  brought,  the  city  had  attempted-  to  enforce  a  judg- 
ment on  the  water  works  because  of  a  contract  they  had  with 
the  Water  Works  Co.  to  furnish  the  fire  service,  and  this  fire 
service    was    actually    impossible,    in    view    of    the    increased 
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draught  on  the  water  works  system  since  the  original  exten- 
sion of  the  work,  and  as  a  result  the  Water  Works  Co.  ulti- 
mately agreed  to  enlarge  the  system  within  a  quarter  of  a  mile 
of  the  city,  according  to  plans  furnished  by  the  city,  so  we 
had  to  take  up  all  the  pipes  within  nearly  a  quarter  of  a  mile 
of  the  city,  and,  to  my  surprise,  and  the  surprise  of  the  Water 
Works  Co.,  we  found  no  material  effects  upon  the  pipes, 
although  the  system  of  electric  cars  had  been  in  operation  for 
nine  years,  except  within  a  radius  of  perhaps  one  thousand  feet 
from  the  power  house.  The  greatest  damage  that  I  discovered 
was  by  an  investigation  by  the  plumbers  throughout  the  city. 
I  sent  out  a  fot  of  circular  letters  to  all  the  plumbers  to  ascer- 
tain whether  any  appearance  or  signs  of  electrolysis  had  been 
discovered  on  the  service  pipes,  and  I  found  that  the  service 
pipes,  within  a  radius  of  one  thousand  feet  of  the  power  house, 
had  been  in  some  cases  destroyed  in  less  than  three  months 
from  the  time  they  were  laid,  but  we  discovered  a  remedy  which 
consisted  in  laying  the  service  pipes  inside  of  drain  pipes  and 
putting  them  down,  and  in  that  way  protecting  the  pipe  against 
the  action  of  electrolysis.  As  has  been  illustrated  here  (refer- 
ring to  a  diagram  on  blackboard),  electrolysis,  when  it  takes 
place,  is  on  each  side  of  the  pipe  where  the  current  leaves  the 
pipe  on  endeavoring  to  reach  the  power  house.  Since  the 
service  pipes  run  at  right  angles  to  the  line  of  the  street,  they 
are  invariably  attacked  across  the  entire  line,  and  the  current, 
as  you  will  find  by  an  examination  of  the  pipes  along  the 
entire  line  of  the  pipes  between  the  houses,  the  line  of  the 
water  works  pipes  and  the  main  pipes  are  only  affected  at  a 
point  nearest  to  the  power  house,  where  the  current  leaves,  hence 
it  is  very  apparent  that  the  effect  upon  the  large  pipes  in 
the  city  cannot  be  so  great  in  the  central  part  of  the  city,  because 
of  the  large  amount  of  conductive  substance  or  pipe  system, 
until  it  reaches  a  point  where  the  pipes  begin  to  be  smaller. 
These  power  houses  being  in  the  outside  districts  of  the  city, 
the  pipes  in  the  vicinity  of  the  power  house  are  more  affected — 
at  this  point  the  current  affects  them,  but  it  only  affects  the 


AMERICAN  SOCIETY  OF  MUNICIPAL  IMPROVEMENTS.  31I 

smaller  class  of  pipes.  It  does  not  aflFect  the  large  pipes, 
although  it  may  affect  the  small  water  pipes,  because  that  is 
possible. 

There  are  several  rnethods,  or  plans,  for  the  prevention  of 
electrolysis  that  have  been  adopted  very  successfully.  One  is 
to  carry  a  conductor,  an  insulated  conductor,  along  the  line  of 
the  railroad  tracks,  and  connecting  it  atintervals  of  five  hundred 
feet  to  the  track,  and  so  arranged  that  it  will  carry  the  return 
current  to  the  power  house.  Then  there  is  a  system  of  protec- 
tion by  connections,  within  the  danger  radius  of  the  power 
house,  with  the.  water  *mains.  It  is  sometimes  advisable,  in  a 
question  involving  the  application  of  various  remedies,  that  it 
ultimately  be  resolved  into  a  question  of  dollars  and  cents, 
whether  or  not  a  system  that  would  cover  an  entire  city,  espe- 
cially one  that  would  cost  a  large  amount  of  money,  would  be 
better  than  to  renew  the  small  pipes  within  a  certain  radius  of 
the  power  house  at  given  intervals.  As  to  the  others,  I  would 
say,  of  course,  that  as  to  small  service  pipes  the  remedy  is 
easily  applied.  I  presume  there  would  be  various  methods  that 
could  be  used,  outside  of  using  the  simplest,  cheap  method 
as  the  plumbers  discovered  of  surrounding  the  pipes  with  drain 
pipe,  getting  it  imbedded  in  heated  asphalt  and  beating  it 
down,   it  would   cost  very  little. 

Mr.  Stainsby:    Why  should  the  city  pay  for  that? 

Mr.  Rosewater:  I  did  not  say  it  should;  I  say  there 
was  a  certain  condition  existing  in  the  city  of  Omaha.  The 
street  railroad  was  one  corporation  and  the  water  works  was 
another,  and  the  city  is  not  the  owner  of  either,  and  therefore 
comes  the  conflicting  interest  between  the  city  and  the  water 
works  in  regard  to  services,  etc.,  whereas,  if  it  only  involved 
the  two  companies,  they  could  settle  that  question  between 
themselves,  or  unless  where  the  city  is  the  owner  of  the  water 
works  plant  and  not  of  the  street  railway,  then  of  course  it  is 
their  duty  to  take  care  of  themselves  by  requiring  the  railway 
company  to  pay  the  city  damages,  and  I  think  it  is  their  duty  to 
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do  that,  but  I  say  that  has  not  been  the  condition.  If  the 
city  owns  the  street  railway  they  can  determine  whether  the 
damage  to  the  local  water  pipes  is  within  a  certain  distance  of  the 
power  house  and  ascertain  their  damages. 

■ 

Mb.  Benzenbero:  I  didn't  hear  the  entire  reading  of  the 
paper,  but  it  seems  to  me  the  very  best  remedy  there  is  for  it 
is  the  one  used  by  Cincinnati,  in  having  a  double  overhead 
trolley  wire  by  which  the  current  is  not  allowed  to  enter  the 
ground  at  all,  but  is  returned  by  a  second  connection  to  the 
return  cable,  leading  the  entire  current  back  with  as  little  loss 
of  voltage  as  possible  to  the  power  house.  I  think  if  the  rail- 
road  companies  fully  understood  the  economy  there  is  in  that 
sort  of  an  arangement  they  all  would  apply  it,  for  I  am  satisfied 
there  could  be  no  greater  economy  to  them.  It  just  means  a 
saving  of  so  much  coal.  Where  there  is  no  overhead  trolley 
return  cable,  some  of  the  current  is  going  into  the  ground  and 
some  of  it  is  going  to  lodge  into  the  w^ater  pipes,  the  remedy 
for  which  is  so  apparent  that  it  should  be  universally  applied. 
If  you  already  have  the  current  upon  the  pipe,  it  is  the  duty 
of  every  water  works  official  to  protest  against  carrying  any 
of  the  current  along  the  pipes  and  allowing  it  to  escape,  where 
the  lines  are  so  constructed  as  to  give  it  a  chance  to  escape. 
The  remedy  is  to  make  a  connection  from  your  pipe  line  to 
the  negative  pole  of  the  generator.  If  you  make  a  conductor 
of  the  pipe  line,  there  is  no  chance  for  any  trouble  provided 
the  conductor  is  made  ample  all  the  way  along  the  line,  without 
any  opportunity  for  the  current  to  escape  except  by  this  con- 
nection. 

The  President:  Mr.  Brown  recommends  that  this  com- 
mittee be  continued  for  another  year.  What  is  the  pleasure  of 
the  convention? 

Mr.  O'Brien:  I  move  that  the  committee  be  continued 
for  another  year,  and  that  the  President  is  authorized  to  appoint 
the  same. 

Motion  seconded  and  prevailed. 
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The  President:  The  next  paper  is  "School  Inspection  as 
a  Means  of  Preventing  Contagious  Diseases,"  by  Dr.  J.  M. 
Witherow.      Dr.  Witherow  is  not  with  us,  but  Dr.  Reynolds  will 

present  the  paper — he  will  read  it  to  the  Society. 


SCHOOL  INSPECTION  AS  A  MEANS  OF  PREVENTING 
THE  SPREAD  OF  CONTAGIOUS  DISEASES. 

J.   M.   WITHEROW,   M.   D.,   HEALTH   OFFICER,  CINCINNATI. 

I  have  recently  investigated  the  records  of  the  Health  Department 
of  Cincinnati,  comprising  Jthe  number  of  cases  of  the  acute,  infectious 
diseases,  measles  and  diphtheria,  with  a  view  to  ascertaining  the  time  of 
year  when  such  maladies  were  most  prevalent.  The  following  tables, 
which  I  will  not  tax  your  patience  to  read,  other  than  to  summarize,  will 
indicate  the  result  of  the  investigation.  Total  number  of  cases  and  deaths 
from  measles  and  diphtheria  for  the  years  1894.  1895  and  1896: 

Mmsles  *  DipbtCi«rJa 

^_ *  ^  , * ^ 

Cjg«>«.  I>pjitbs.  Casos.  Deaths. 

January 519  18  169  40 

February 726  20  134  37 

March 632  21  124  38 

April 795  33  136  37 

May 1,011  26  108  29 

June 759  31  121  22 

July 271  II  loi  26 

August 50  3  117  25 

September 18  3  165  41 

October 27  292  53 

November no  2  •  258  57 

December 348  18  226  62 

Total 5.266  186  1,951  467 

Average  per  school  month .. .       504.5  17.2  173-3  •40.6 

Average  per  vacation  month . .      160.5  7-  lOQ-  25.5 

It  will  readily  be  noticed  that  the  months  of  greatest  prevalence 
are  the  months  when  the  schools  of  the  city  are  in  session.  The  increase 
of  the  total  number  of  these  cases  during  such  months,  over  the  months 
when  schools  are  taking  the  vacations,  rather  clearly  indicates  that  the 
schools  are  centers  of  dissemination.  The  importance  of  the  matter  may 
be  briefly  summarized  in  the  following  statement: 
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Taking  the  number  of  cases  occurring  per  month,  during  July  and 
August,  when  the  schools  are  in  vacation,  as  the  normal  number  of 
unpreventable  cases,  we  find  from  the  above  tables  that  100  deaths  from 
measles  and  150  deaths  from  diphtheria  have  occurred  as  a  result  of 
public  school  infection  during  the  last  three  three  years,  and  that  1,400 
cases  of  measles  and  650  cases  of  diphtheria  have  had  a  similar  origin. 

It  would,  therefore,  seem  that  Health  Departments,  with  the  advice 
and  assistance  of  the  medical  profession,  should  take  every  possible  step 
to  lessen  this  great  death-loss  from  the  infection  of  pupils  attending 
public  schools. 

From  experience  elsewhere  it  has  occurred  to  me  that  it  would  be 
wise  for  some  system  of  inspection  to  be  adopted  with  a  view  to  pre- 
venting as  far  as  possible  this  source  of  infection. 

Boards  of  Health  should  take  this  matter  in  hand,  and  appoint  a 
corps  of  inspectors  who  should  be  physicians  of  unquestioned  ability. 

Each  school  inspector  should  be  assigned  to  such  schools  as  he 
could  easily  inspect  in  the  first  hour  of  the  morning  school  session 
each  day. 

The  teachers  in*  the  various  schools  should,  immediately  after  roll- 
call,  each  morning,  inspect  the  pupils  under  their  charge  with  a  view  to 
ascertaining  their  condition  of  health. 

All  children  not  appearing  to  be  perfectly  well  should  be  sent  from 
the  school-room  to  a  suitable  room  in  the  school  building,  where  the 
physician,  acting  as  inspector,  could  carefully  examine  them,  with  refer- 
ence to  their  being  possible  subjects  of  contagious  diseases,  or  being 
infected  with  vermin. 

All  suspects  should  be  immediately  sent  home  with  a  card  from  the 
inspector  to  the  parents,  asking  that  medical  attention  be  immediately 
called  to  the  treatment  of  the  case. 

Other  children  living  in  the  same  family  should  at  once  be  sent 
from  any  school  that  ^hey  may  be  attending,  and  none  of  these  be 
permitted  to  re-enter  ihe  school  without  a  satisfactory  physician's 
certificate  stating  that  they  had  recovered  from  any  infectious  illness:  In 
cases  of  sore  throat  the  inspector  should  make  cultures  from  the 
inspected  throat  and  send  them  to  the  department  laboratory  for  investi- 
gation. 

In  any  case  where  the  bacteriological  investigation  shows  the  pres- 
ence of  the  Klebs-Loelfler  bacillus,  which  is  the  specific  germ  of  infection 
in  cases  of  diphtheria,  the  patient  should  be  kept  from  school  until  an 
authorized  examination,  by  the  Health  Department,  shows  that  the 
throat  is  free  from  any  of  these  germs. 

It  is  well  known  that  the  germ  remains  in  the  throat  for  a  consider- 
able period  after  the  disease  has  apparently  recovered  and  the  patient  has 
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become  personally  immune  to  the  effects  of  the  germs,  and  yet  is 
capable  of  producing  the  disease  in  others  so  long  as  these  germs  remain 
in  the  throat. 

The  school  authorities  should,  therefore,  not  permit  any  of  such  chil- 
dren to  return  to  school  until  the  proper  authority  in  the  Health  Depart- 
ment, after  a  bacteriological  investigation,  pronounces  them  free  from  the 
possibility  of  producing  disease  in  others.  The  School  Inspector  should 
not  attempt  any  treatment  or  in  any  case  prescribe  for  the  pupils  thus 
sent  from  the  schools,  but  require  the  parents  to  secure  the  necessary 
attendance. 

The  Inspector  should,  at  the  same  time  that  any  child  is  thus 
isolated,  inform  the  Health  Department,  and  a  sanitary  officer  should 
be  sent  to  the  residence  of  such  pupils  to  look  into  their  sanitary  sur- 
roundings and  to  ascertain  what  pupils  in  the  immediate  family  or 
tenements  are  attending  other  schools,  and  see  that  they  are  detained 
from  school  attendance  until  the  danger  of  infection  has  passed. 

The  Health  Department  should  also  inform  the  principals  of  any 
other  school  that  might  be  affected  by  such  cases  to  see  that  the  order 
of  the  Health  Department  was  obeyed,  so  far  as  permitting  the  attend- 
ance of  those  quarantined  by  the  order  of  the  Department.  In  connection 
with  this  proposition  to  secure  suitable  inspection  of  pupils  themselves, 
it  would  seem  wise  to  follow  out  some  sort  of  disinfection  for  school 
buildings,  including  the  disinfection  of  school  rooms,  desks,  books,  in 
all  public  schools.  This  ought  especially  to  be  done  where  a  case  ol 
infectious  disease  is  discovered  by  the  Inspector  in  attendance  upon 
the  school. 

It  would  seem  wise,  upon  general  principles,  that  where  large  school 
buildings  are  used  by  great  numbers  of  children  that  a  weekly  disinfection 
of  the  building  should  be  performed. 

The  foors,  doors,  door-knobs,  stairs  and  hand-banisters  should  be 
washed  with  a  washing-soda  solution,  say  Yz  pound  of  washing  soda  to 
3  gallons  of  water,  at  least  once  a  week.  Desks  should  be  treated  in 
the  same  manner. 

Desks  that  have  been  occupied  by  pupils  sent  out  by  the  Inspectors 
should  be  treated  with  the  same  solution.  • 

This  communication  may  be  pardoned  a  little  digression  to  call 
attention  to  the  use  of  slates  in  public  schools.  The  use  of  the  slate  is 
a  filthy  practice  in  itself,  and  is  often  the  means  of  bringing  the  saliva 
of  one  mouth  indirectly  in  contact  with  that  of  another. 

In  addition  to  this,  many  educators  are  objecting  to  the  slate  because 
it  induces  the  practice  of  holding  the  pencil  with  so  firm  a  grasp  as  to 
give  the  hand  writing  a  cramped  appearance,  and  for  the  further  reason 
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that  in  actual  life  the  slate  is  never  used  except,  possibly,  by  the  boss 
of  the  political  machine. 

The  great  difficulty  which  confronts  us  in  the  immediate  adoption 
of  this  plan  of  inspection  in  Cincinnati  is  its  expense.  Appropriations 
have  been  made  for  the  ensuing  year,  but  only  sufficient  to  cover  the 
actual  expense  of  the  Department,  as  existing  at  present,  with  no  provi- 
sion for  school   inspection. 

I  haye  not  yet  been  able  to  ascertain  definitely  the  expense  of  such 
inspection,  but  have  thought  that  School  Inspectors  of  competence  might 
be  secured  for,  say,  $20.00  per  month,  as  inspection  would  require  them 
to  make  one  visit  each  day  for  the  20  days  of  the  school  month. 

In  many  instances  it  would  require  an  inspector  for  each  building- 
because  few  of  the  buildings  are  situated  so  closely  together  as  to  make  it 
possible  for  one  inspector  to  attend  more  than  one  school.  Of  course,  it 
will  readily  be  seen  that,  in  a  few  instances,  two  or  three  schools  are  so 
closely  together  and  the  number  of  children  to  be  exammed  each  morning 
would  probably  be  small,  so  that  such  buildings  may  be  included  in  the 
work  of  one  inspector. 

The  proposition  to  secure  a  medical  inspection  of  schools  is  not 
original  as  the  plan  has  been  put  in  practice  in  New  York  since  March^ 
1897.  As  an  evidence  of  its  usefulness  the  exhaustive  and .  satisfactory 
report  of  Dr.  Roberts  of  the  New  York  Board  of  Health  shows  that 
since  the  plan  has  been  in  operation  in  that  city,  during  the  period  of 
four  months,  4,183  out  of  a  total  of  63,812  children  examined,  were 
excluded  from  the  school  on  account  of  an  infectious  disease. 

When  we  realize  that  in  Cincinnati  2.050  cases  of  measles  and  diph- 
theria, and  250  deaths  from  the  same  causes,  have  been  largely  pro- 
duced by  a  lack  of  proper  inspection,  we  must  conclude  that  the  demand 
is  so  great  that  the  cost  is  not  to  be  considered. 

Dr.  Reynolds,  Chicago,  III.:  With  reference  to  the  paper 
of  Dr.  Withrovv  that  I  have  just  read,  perhaps  I  may  be  permit- 
ted to  add  that,  while  it  is  tnie  that  contagious  diseases  gener- 
ally present  a  lower  mortality  and  a  lower  prevalence  during 
the  summer  months  than  during  the  winter  months  of  the  year, 
the  same  is  also  true  of  pneumonia,  consumption,  bronchitis  and 
other  diseases  as  well.  The  reason  is  not  far  to  seek,  because 
sunlight  and  fresh  air  are  better  secured  in  summer  than  in 
winter,  and  they  destroy  the  germs  of  the  diseases.  Fresh  air 
and  sunlight  are  Nature's  great  disinfectants,  and  in  summer 
the  children  are  out  of  doors  and  the  houses  are  better  ven- 
tilated. 
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With  reference  to  priority  in  school  inspection  work,  the 
essayist  seems  to  have  the  idea  that  this  is  entirely  new  except 
in  New  York.  The  fact  is,  New  York  is  quite  behind  the  times 
in  reference  to  the  inspection  of  schools.  School  inspection  is 
indeed  quite  old  with  reference  to  vaccination  and  the  prevention 
of  scarlet  fever.  Boston  was  the  pioneer  in  general  sanitary 
school  inspection,  beginning  in  1895.  Chicago  began  this  work 
in  1896. 

I  have  here  our  monthly  report  for  July,  showing  one  year's 
accomplishment  in  this  work,  from  July,  1896,  to  June,  1897,  in 
Chicago,  and  if  I  be  permitted  I  would  like  to  read  a  paragraph: 

"In  this  year  in  Chicago  a  total  of  1,181  visits  were  made  to  the 
schools  during  the  school  year;  4,023  cases  of  contagious  and  infective 
diseases  were  located  and  taken  charge  of  for  preventive  purposes; 
insanitary  conditions  in  sixty-three  public  schools  were  reported  to  the 
Board  of  Education,  and  similar  conditions  were  remedied  in  fifty-1;hr.ee 
homes  of  patients.  An  important  feature  of  the  work  was  the  examination 
as  to  vaccinal  status  of  the  pupils  of  schools  visited;  914  such  school 
examinations  were  made,  covering  a  total  of  109,220  scholars — 81,810  in 
public,  and  27,410  in  parochial  schools.  Through  these  examinations 
47,310  vaccinations  or  revaccinations  were  secured — 37,470  of  public 
scholars,  and  9,840  of  parochial  scholars.  Of  the  diseases  reported, 
Siphtheria  was  the  most  prevalent — 744  individual  reports  of  cases  among 
school  children  leading  to  the  disclosure  of  2,619  cases  at  homes.  There 
were  231  school  cases  of  scarlet  fever  and  745  home  cases.  Forty-six 
reported  cases  of  measles  led  to  the  discovery  of  an  epidemic  prevalence 
of  the  diseases  in  several  sections  of  the  city  during  November,  1896,  and 
again  in  May  and  June,  1897.  In  October  an  epidemic  of  impetigo  con- 
tagiosa spread  through  seven  schools  of  the  North  division  of  the  city, 
but  was  arrested  in  a  few  weeks,  after  excluding  107  cases  from  the 
schools  and  instituting  proper  preventative  measures.  Two  schools  were 
found  afflicted  v/ith  pediculosis  10  such  an  extent  as  to  demand  radical 
treatment.  One  case  of  tuberculosis  was  found  at  school  in  such  an 
advanced  stage  as  to  justify  exclusion  from  school  attendance;  this 
patient  died  before  the  close  of  the  school  year.  Stomatitis  was  found 
so  prevalent  in  many  schools  that,  upon  the  advice  of  the  Medical  Inspec- 
tors, the  teachers  instructed  the  pupils  to  bring  individual  drinking  cups 
from  their  homes  and  forbade  the  common  practice  of  putting  the  lips 
directly  to  the  water  faucets  for  drinking.  The  commonest  sanitary 
defects  of  the  school  buildings  reported  are  uncleanliness;   dirty  floors; 
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passages  and  stairways;  damp  and  filthy  basements;  foul  water  closets 
located  near  furnaces,  so  that  poisoned  air  is  driven  through  the  building 
— in  which  cases  teachers  suffer  from  headache,  'sore  throat/  etc.  Among 
other  insanitary  cc>nditions  noted  are  defective  plumbing,  stagnant  pools 
on  adjoining  lots,  dirty  alleys,  overflowing  garbage  boxes  and  general 
lack  of  sanitary  policing.  In  few  of  the  older  school  buildings  is  there 
any  provision  for  drying  the  feet  and  clothing  in  wet  and  stormy 
weather." 

I  might  add  that  in  Chicago  all  cases  of  contagious  diseases 
are  not  reported  to  the  Department  of  Health.  The  location  of 
such  cases  as  are  reported  is  immediately  sent  to  the  Superin- 
tendent of  Schools,  Board  of  Education,  to  the  Public  Libraries, 
and  other  places  where  the  public  congregate  and  where  con- 
tagion might  spread. 

The  President:  The  last  paper  on  the  programme  is 
"Bicycle  Paths,"  by  Mr.  Rundlett. 

BICYCLE  PATHS. 

BY    L.    W.    RUNDLETT,    CITY    ENGINEER,    ST.    PAUL,    MINN. 

The  bicycle  in  its  early  history  was  regarded  merely  as  a  mechanical 
toy  and  its  development  was  slow.  Even  ten  years  ago  it  did  not  par- 
ticularly command  public  attention,  and  its  utility  for  the  public  benefit 
was  not  thought  of,  but  with  the  development  of  the  *'safety,'*  with  a 
chain-driven  wheel,  diamond  frame,  and  pneumatic  tire,  the  possibilities 
of  the  wheel  began  to  be  understood  and  appreciated  by  the  world. 
The  growth  of  wheeling  was  then  phenomenal  and  the  bicycle  craze,  as 
it  was  called,  swept  over  the  land  and  took  possession  of  the  old  and 
young,  rich  and  poor,  men,  women  and  children  alike.  Its  popularity 
was  definitely  established  and  even  those  who  looked  with  disfavor  upon 
the  invention  were  obliged  to  admit  that  the  wheel  had  come  to  stay. 

The  manufacture  of  bicycles  has  become  an  industry  of  the  greatest 
magnitude,  and  it  is  even  claimed  that  it  is  the  largest  specific  manufac- 
turing industry  in  the  country  to-day.  It  is  estimated  that  for  the  past 
two  years  nearly  a  million  wheels  have  been  annually  manufactured  in 
America,  and  over  one  hundred  million  dollars  have  been  annually 
expended  by  the  public  directly  or  indirectly  on  wheeling.  In  every 
civilized  land  the  bicycle  has  become  a  familiar  object  and  it  has  even 
penetrated  to  the  remote  corners  of  the  globe. 

The  use  of  the  bicycle  is  now  extended  to  almost  every  profession 
and  occupation   in   life.      Professional   men    in   general   and  an   army   of 
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clerks  go  to  and  from  their  houses  and  places  of  business,  and  the 
artisan  to  his  work,  on  bicycles,  while  to  women  and  children  it  is  a 
source  of  enjoyment  combined  with  healthy  exercise. 

The  telegraph  messenger  boy  no  longer  loiters  on  the  corner  to  gaze 
in  the  attractive  window  or  stops  to  play  with  boon  companions,  but 
mounted  on  his  wheel,  with  an  eye  on  the  police,  he  feels  the  inspiration 
of  a  man  on  horseback  and  scorches  with  all  energy  to  the  performance 
of  his  once  burdensome,  but  now  attractive  duty.  The  dbmmercial 
traveler  visiting  his  country  customers,  utilizes  his  wheel  in  going  from 
town  to  town.  Police  on  wheels  now,  to  a  considerable  extent,  take  the 
place  of  the  mounted  police,  particularly  in  park  service.  Trials  have 
been  made  of  wheels  for  army  service  and  it  has  been  found  that  small 
detachments  of  troops  can  make  more  rapid  progress  on  their  wheels 
than  mounted  cavalry. 

Provisions  for  the  care  of  bicycles  are  now  made  in  all  large  office 
buildings,  manufacturing  buildings,  wholesale  houses,  and  stores,  where  a 
large  number  of  men  and  women  are  employed,  and  it  is  considered  as 
essential  to  provide  a  place  for  the  wheel  as  for  articles  of  apparel. 

Legal  action  was  necessary  before  the  bicycle  was  accorded  the 
ordinary  privileges  of  the  road,  ard  it  was  not  until  June,  1887,  that 
the  Liberty  Bill  passed  the  Legislature  of  New  York  and  gave  to  the 
wheelmen  the  right  to  pass  through  Central  Park,  the  boulevards  and 
every  public  thoroughfare  of  the  metropolis.  The  necessity  of  concerted 
action  to  secure  the  rights  of  wheelmen  probably  led  to  the  formation 
of  the  League  of  American  Wheelmen,  in  October,  1880,  which  has 
become  a  great  national  organization  with  headquarters  at  Boston,  and 
branches  and  representatives  in  every  city  and  territory  of  the  Union, 
and  has  enrolled  at  the  present  time  one  hundred  thousand  members, 
the  number  having  nearly  doubled  within  a  year.  The  principal  object 
of  the  organization  was  to  obtain  good  road  construction  and  to  secure 
better  and  more  intelligent  expenditures  of  the  appropriations  by  States 
and  counties  for  this  purpose.  Through  their  efforts  the  attention  of 
the  whole  country  has  been  called  to  the  enormous  yearly  expenditure 
in  the  transportation  of  the  crops  to  market  on  account  of  the  improper 
construction  and  maintenance  of  country  roads,  and  good  roads  conven- 
tions have  been  called  in  almost  every  State  in  the  Union,  which  have 
resulted  in  much  good.  In  some  States,  as  Massachusetts,  New  Jersey 
and  Connecticut,  the  expenditure  of  the  appropriations  for  public  roads 
is  now  placed  under  intelligent  supervision  and  subject  to  the  inspection 
of  a  practical  engineer.  In  Minnesota  a  bill  was  introduced  in  the  last 
legislature  to  form  a  State  Road  Commission  which  would  have  control 
of  the  State  road  appropriation  and  render  intelligent  assistance  to  the 
county  and  township  work,  but  «.he  bill  was  defeated  by  the  representa- 
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lives  of  the  country  districts,  the  very  people  whose  interests  would  have 
been  greatly  advanced  by  the  proposed  bill.  They  preferred,  rather,  to 
work  out  the  road  tax  under  the  old  way  and  endure  the  ills  coincident 
to  ill-advised  and  poorly  constructed  roads,  still  a  start  has  been  made 
and  if  the  agitation  is  kept  up  results  will  follow. 

With  the  great  multijtude  of  men  and  women  using  the  wheel  both 
for  business  and  pleasure,  there  can  be  no  doubt  of  their  right  to  the 
occupancy' of  some  portion  of  the  streets  and  public  thoroughfares,  and 
provisions  must  be  made  in  the  ordinances  covering  traffic  of  the  street 
to  put  them  on  an  equal  .footing  with  the  pedestrians  or  the  vehicles 
that  travel  the  roadway.  It  took  some  time  for  our  city  fathers  of  St. 
Paul  to  recognize  this  fact.  Bicycles  at  first  were  considered  a  nuisance 
on  the  street  and  sidewalk,  but  as  the  number  increased  and  the  public 
became  accustomed  to  them,  this  sentiment  gradually  wore  away.  More- 
over, the  number  of  wheelmen  has  so  increased  that  they  represent  quite 
a  power  at  the  polls,  and  without  giving  allegiance  to  any  particular 
party  they  could  easily  be  able  in  any  local  election,  to  elect  to  office 
those  who  would  at  least  show  them  justice  in  establishing  rules  and  regu- 
lations for  the  proper  use  of  the  streets  and  sidewalks.  The  greatest 
enemy  to  the  cyclist  in  moulding  public  opinion,  is  the  scorcher,  whose 
sins  are  visited  on  all  wheelmen,  and  they  are  held  responsible  for  his 
misdemeanors,  but  their  numbers  are  very  few,  and  if  their  action  is 
vigorously  condemned  by  wheelmen,  with  the  assistance  of  the  police 
they  can  easily  be  repressed  and  made  to  confine  their  desire  for  fast 
riding  to  the  race  track  or  other  proper  place  where  they  can  not  injure 
or  annoy  either  the  wheelmen  or  pedestrians. 

It  being,  then,  considered  that  the  bicycle  is  now  universally  recog- 
nized as  a  proper  vehicle  for  travel,  and  entitled  to  the  use  of  the  public 
streets  under  reasonable  restrictions,  the  question  arises  as  to  what 
portion  of  the  street  wheelmen  shall  use  and  whether  any  special  pro- 
visions of  construction  shall  be  made  in  any  of  the  streets  for  their 
accommodation. 

On  streets  in  the  business  districts  of  the  city,  also  on  all  paved, 
macadamized  or  well  graveled  streets  in  the  residential  districts  there 
can  be  no  doubt  but  that  the  use  of  the  bicycle  should  be  confined  to 
the  roadway.  On  residential  streets  that  are  not  thoroughfares,  where  the 
pedestrian  travel  is  light  and  the  streets  are  not  surfaced  with,  a  material 
which  is  suitable  for  bicycle  travel,  the  use  ot  the  sidewalk  should  be 
permitted  with  reasonable  rules  regulating  the  speed  of  the  rider,  and 
requiring  the  use  of  proper  precautions  in  meeting  or  passing  pedestrians. 

There  are  also  main  avenues  of  travel  to  parks,  ball  grounds,  sum- 
mer resorts,  and  into  the  country,  where  neither  the  roadways  or  side- 
walks afford  proper   facilities  for   the  wheelmen,   and   where   the   travel 
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for  both  business  and  pleasure  demand  the  construction  of  a  special 
roadway  or  bicycle  path  to  properly  accommodate  th^  traffic,  and  it  is 
the  object  of  this  paper  to  give  a  brief  description  of  the  work  done  on 
bicycle  paths  of  this  nature  in  St.  Paul  during  the  past  two  years, 
showing  how  the  money  was  raised  and  expended,  and  the  methods  of 
construction  used,  hoping  in  this  way  to  bring  the  subject  properly 
before  the  Society  for  discussion,  and  to  gather  valuable  information  as 
to  the  general  practice  in  other  cities. 

The  situation  in  St.  Paul  is  perhaps  somewhat  diflferent  from  most 
cities.  There  is  included  within  the  city  limits  an  area  of  a  little  more  than 
55  square  miles.  There  are  about  45  miles  of  paved  streets,  10  miles  of 
limestone  macadam,  and  375  miles  of  graded  streets  where  the  material 
used  is  simply  the  best  that  could  be  found  on  the  streets.  The  cost  of 
this  grading  was  assessed  on  the  abutting  property  and  at  the  time  the 
improvement  was  made  no  better  construction  was  warranted.  The 
material  *of  which  the  roadbed  has  to  be  constructed  is  generally  a  clay 
loam,  black  loam,  sand,  or  red  clay,  somewhat  of  the  nature  of  har4 
pan.  Very  little  bank  gravel  can  be  obtained  and,  as  a  rule,  requiring 
too  long  a  haul  to  be  made  available. 

While  with  care  this  material  makes,  a  fairly  good  road-bed  under 
favorable  conditions,  these  streets  are  not  suitable  for  bicycle  travel  in 
wet  weather,  and  are  very  difficult  to  keep  in  good  repair,  being  easily 
cut  up  by  heavy  traffic,  and  becoming  dusty  in  dry  and  muddy  in  wet 
w^cather. 

The  wheelmen  of  St.  Paul  are  quite  strong  numerically,  it  being 
-estimated  that  there  are  about  15,000  wheels  in  use  in  the  city.  They 
are  also  quite  strong  in  having  a  number  of  active  and  enthusiastic 
wheelmen  who  are  willing  to  spend  time  and  use  influence  in  the  aid  of 
bicycling  interests. 

Realizing  the  necessity  of  having  better  facilities  for  wheeling  on 
the  principal  lines  of  travel,  a  meeting  of  wheelmen  was  tailed  in  the 
spring  of  1896,  and  a  local  organization  formed  under  the  name  of  the 
St.  Paul  Cycle  Path  Association,  and  after  some  ^scussion  it  was  deter- 
mined to  raise  a  fund  by  subscription  from  wheelmen  to  start  the  con- 
struction of  bicycle  paths.  A  fund  was  accordingly  raised,  mostly  from  $1 
subscriptions.  Authority  was  obtained  from  tjie  Common  Council  to 
construct  a  path  on  Summit  Avenue  boulevard,  and  the  work  of  con- 
struction was  placed  under  the  direction  of  the  Engineering  Department. 
Summit  Avenue  boulevard  has  a  width  of  200  feet,  with  driveways  on 
portions  of  the  street  in  the  center,  and  on  other  portions,  on  the 
sides.  Where  the  grass  plot  was  in  the  center  a  ten  foot  bicycle  path 
was  constructed,  and  where  the  driveway  was  in  the  center  two  six 
foot  paths  were  constructed,  one  on  each  side. 
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The  success  of  this  path  was  so  pronounced  that  it  was  then  deter- 
mined to  construct  a  path  to  White  Bear  Lake,  a  popular  summer 
resort.  This  new  undertakings  required  the  construction  of  about  lo^^ 
miles  of  cycle  path.  An  appropriation  of  $500  was  obtained  from  the 
Common  Council  to  construct  the  path  inside  the  city  limits,  $1,000  was 
appropriated  by  the  County  Commissioners  to  assist  construction  in  the 
County,  and  the  balance  was  raised  by  subscription.  This  path  was 
built  three  feet  wide  ai  a  cost  of  about  $2,500.  Within  the  city  it  was 
built  on  the  sidewalk  space  about  two  feet  from  the  property  line  (there 
being  no  regularly  constructed  sidewalk). 

In  the  country  it  was  built  alongside  of  the  county  road,  and  more 
or  less  grading  was  required.  The  width  in  the  county  has  since  been 
increased  to  six  feet  to  allow  wheelmen  to  meet  and  pass  without  danger 
of  accident,  it  not  being  generally  practicable  to  turn  off  the  path 
without  danger. 

The  total  amount  expended  on  cycle  paths  during  the  year  1896 
was  $3,500,  of  which  the  city  contributed  $700,  the  county  $1,000,  and  the 
balance,  $1,860,  was  raised  by  subscription. 

During  the  present  year  the  cycle  path  work  has  been  continued 
and  about  12  miles  of  new  paths  have  been  built,  all  but  about  i^  miles 
being  within  the  city  limits. 

These  paths  have  been  constructed  along  lines  of  travel  where  the 
wheel  traffic  demanded  something  better  than  the  ordinary  djrt  road 
to  places  of  resort,  like  Como  Park,  Athletic  Park,  Fort  Snelling,  Town 
and  Country  Club,  and  our  neighboring  city  of  Minneapolis. 

On  this  year's  work  there  has  been  contributed  and  expended  on 
construction  or  repapirs,  the  following: 

By  subscription $2,000 

County    appropriation 905 

City  appropriation  by  Common  Council 950 

$3,855 

Other  work  has  been  authorized  by  the  Common  Council,  but  owing 
to  a  shortage  in  the  street  fund,  will  have  to  go  over  until  another 
season. 

METHOD  OF  CONSTRUCTION. 

The  bed  of  the  cycle  path  was  first  brought  to  sub-grade  and  rolled 
when  necessary.  Wherever  obtainable,  gravel,  free  from  stones  and 
large  pebbles,  was  then  put  on  in  suflficient  quantities  to  bring  the  path 
to  proper  grade,  and  rolled  while  damp  until  the  gravel  was  thoroughly 
packed  so  that  a  wheel  made  no  impression. 
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Our  experience  shows  that  gravel  makes  the  most  desirable  path. 
In  places  where  gravel  could  not  be  obtained  and  cheap  construction 
was  necessary,  a  mixture  of  sand  and  loamy  clay  in  sufficient  quantities 
to  bind  the  sand,  was  used,  but  was  not  as  good  to  shed  the  rain,  and 
was  more  easily  cut  up  by  stray  cows  or  horses. 

The  usual  construction  was  first  to  put  a  bed  of  soft  coal  cinders, 
or,  when  they  could  not  be  obtained,  a  bed  of  hard  coal  ashes,  on  the 
sub-grade,  and  thoroughly  roll  and  cover  with  about  J/^-inch  of  loamy 
clay,  and  a  coating  of  coarse,  sharp  sand.  The  clay  and  the  sand  ^ere 
moistened  and  rolled  until  thoroughly  consolidated.  Fine  gravel  on  the 
cinders  made  a  still  better  construction  but  could  not  generally  be 
obtained.  At  street  crossings  broken  stone  was  used  for  a  foundation 
and  screenings  or  gravel  for  surfacing. 

The  depth  of  the  material  and  cross-section  was  in  accordance  with 
the  width  of  the  path, 

A  ten  foot  path  was  given  a  crown  of  about  4  inches,  the  depth  of 
cinders  about  4  inches  in  center  and  two  inches  on  the  edge. 

A  six  foot  path,  3-inch  crown,  depth  of  cinders  3  inches  in  center 
and  two  inches  on  side. 

A  three  foot  path,  two  to  three  inches  of  cinders,  slightly  crowning. 

All  are  covered  with  about  ^-inch  of  covering  of  sand  and  clay  as 
described  above. 

The  quantities  of  material  actually  used  in  the  construction  of  these 
paths  was  as  follows: 

10  foot  boulevard  path,  cinders  400  cu.  yds.  per  mile. 

8  foot  path  along  graded  street,  200  cu.  yds.  per  mile. 

6  foot  path  along  street  and  county  road,  130  cu.  yds.  per  mile. 

The  sand  and  clay  generally  have  been  found  near  the  work  and  no 
account  has  been  kept  of  the  actual  quantity  required. 

The  cost  of  construction  has  been  as  follows: 

Ten  foot  cinder  path  where  sod  had  to  be  removed  but  no  other 
grading  done,  built  in  substantial  manner  as  described  above,  with 
broken  stone  street  crossings,  labor  i8f^  cents  per  hour,  and  teams 
37J4  cents  an  hour,  cinders  40  cents  per  cubic  yard  delivered  on  the 
ground,  $500  per  mile. 

Eight  foot  cinder  path  along  graded  streets,  labor  15  cents  per  hour, 
teams  30  cents  per  hour,  cinders  25  cents  per  cubic  yard  delivered, 
$250  per  mile. 

Six  foot  cinder  path  along  side  of  county  road  where  path  had  to 
be  graded  and  cinders  kauled  ij^  miles,  I200  per  mile. 

Cost  of  six  foot  gravel  path  along  graded  street,  material  hauled 
an  average  of  i^  miles,  $100  per  mile. 

Cost  of  three  foot  cinder  path  along  graded  road,  $165  per  mile. 
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The  figures  here  given  would  vary  considerably  in  accordance  with 
the  facility  with  which  the  material  coul4  be  obtained.  They  represent 
the  average  cost  of  the  paths  as  constructed. 

These  paths  on  graded  streets  were  placed,  whenever  there  was  no 
sidewalk,  in  the  sidewalk  space  near  the  property  line.  Wherever  a 
sidewalk  had  been  constructed  the  path  was  generally  placed  next  to 
the  sidewalk  and  occasionally  next  to  the  roadway,  leaving  a  space  for 
trees  and  grass  between  the  path  and  sidewalk. 

All  the  paths  built  in  the  city  have  been  constrticted  under  lilt 
direction  and  supervision  of  the  Engineering  Department.  The  work 
has  given  general  sacisfaction  and  has  been  very  favorably  commented 
on  by  wheelmen  from  other  cities. 

The  figures  submitted  show  at  what  a  comparatively  trifling  cost  the 
interests  of  a  considerable  portion  of  the  population  can  be  cared  for. 
An  ordinary  six  foot  plank  walk  for  the  use  of  pedestrians  costs  in 
St.  Paul  from  25  to  28  cents  per  running  foot. 

A  six  foot  cycle  path  can  be  constructed  at  a  cost  of  from  4  to  5 
cents  per  foot. 

As  an  illustration  of  the  number  of  people  using  the  paths,  count 
made  at  diflFerent  time  shows  on  the  cycle  path  leading  to  Como  Park, 
about  2,000  per  day;  on  the  Summit  Avenue  path,  3,000  per  day,  and  on 
cycle  paths  leading  to  White  Bear  and  other  resorts,  from  450  to  900 
per  day. 

When  the  cycle  path  to  White  Bear  was  first  proposed  it  met  with 
considerable  opposition  from  the  farmers  and  gardeners  along  the  route, 
but  since  it  has  been  built  the  sentiment  has  changed  and  it  is  now 
regarded  as  a  great  improvement,  the  city  practically  furnishing  them 
a  sidewalk  which  is  specially  used  by  their  children  going  to  or  from 
school,  either  on  foot  or  wheels. 

As  a  general  rule  no  particular  difficulty  is  experienced  in  locating 
a  cycle  path  on  any  street  where  the  necessity  of  such  a  path  exists; 
60  feet  is,  with  but  few  exceptions,  the  minimum  width  of  streets  in 
St.  Paul.  From  24  to  30  feet  is  ample  for  a  roadway,  six  feet  on  each 
side  for  a  sidewalk  is  sufficient,  leaving  from  9  to  12  feet  on  each  sick 
for  cycle  path,  trees,  etc.  On  streets  from  80  to  100  feet  the  problem  is 
much  easier.  Como  Avenue  boulevard,  the  principal  approach  to  Como 
Park,  is  100  feet  wide  and  is  laid  out  as  follows:  Roadway,  38  feet,  two 
sidewalks,  6  feet;  two  cycle  paths,  7  feet  wide,  each  running  in  the  center 
of  a  grass  plot  between  the  roadway  and  the  sidewalk. 

The  result  of  the  work  done  in  St.   Paul  has  been  so  satisfactory, 
that  I  have  no  doubt  that  provisions  for  considerable  additional  con- 
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struction  will  be  made  in  the  tax  levy  for  next  year,  and  in  the  interests 
of  wheelmen  I  trust  that  equal  or  better  work  may  be  accomplished  in 
other  cities. 

Mr.  Tillson,  Brooklyn,  N.  Y.:  Probably  one  of  the  first 
paths  ever  constructed  in  this  country  for  the  exclusive  use  of 
bicycles  was  built  by  the  Park  Department  of  Brooklyn  in 
1895.  Prospect  Park  is  situated  in  the  southwest  part  of  the 
original  city,  and  is  the  objective  point  of  all  the  fashionable 
drives.  From  the  lower  end  of  the  park  to  Coney  Island  runs 
a  magnificent  boulevard  two  hundred  and  ten  feet  wide  for  a 
distance  of  five  and  one-half  miles.  This  boulevard  has  a  side- 
walk space  of  fifteen  feet,  a  roadway  for  heavy  traffic  twenty- 
five  feet  wide,  a  park  thirty  feet  in  width,  and  a  general  speed- 
way seventy  feet  wide,  and  the  same  arrangement  on  the  other 
side.  In  1895  a  cycle  path  twelve  feet  wide  was  built  in  the 
park  on  the  west  side.  It  was  constructed  of  broken  lime 
stone,  of  the  usual  macadam  size,  and  rolled  and  covered  with 
a  thin  layer  of  stone  not  larger  than  one-half  inch  in  any  dimen- 
sion. It  cost  $18,000,  of  which  the  bicyclists  contributed  $6,500. 
So  popular  did  this  path  become  to  the  wheelmen  that  a 
return  path  on  the  eastern  side  became  as  gjeat  a  necessity  as 
the  original  path  had  been  a  short -time  before.  The  Legisla- 
ture of  1896  authorized  an  issue  of  bonds  for  its  construction, 
and  early  in  1896  the  Department  of  Parks  contracted  for  the 
same.  This  new  path  was  built  eighteen  feet  wide,  with  a 
foundation  of  gravel,  covered  with  a  three-inch  layer  of  broken 
stone  of  ordinary  macadam  size.  This  was  all  thoroughly 
rolled  with  a  steam  roller,  and  then  covered  with  stone  screenings 
from  one-half  to  one-quarter  of  an  inch  in  size.  These  paths,  it 
seems  to  me,  make  almost  ideal  riding.  The  boulevard  is  lined 
for  about  one-half  of  its  distance  with  eight  rows  of  trees,  and  the 
remainder  of  the  way  with  six.  The  fall  for  the  entire  distance 
is,  say,  thirty-five  feet,  so  that  for  riding  it  is  practically  level 
I  question  if  any  path  in  the  country  has  so  much  travel  as 
these.  In  1895  observation  showed  that  20,000  wheels  passed 
over  the  first  path  in  a  single  day. 
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Mr.  Adam:  We  have  in  the  city  of  Newark  a  bicycle  path 
on  one  of  our  heaviest  traffic  streets.  The  question  was  with 
the  board  whether  to  select  the  side  next  to  the  curb  or  use 
the  center  of  the  street.  New  York  city,  in  a  few  of  its  streets, 
has  placed  the  bicycle  paths  on  the  side  of  the  street,  and  I 
therefore  recommended  to  the  board  to  adopt  the  same  method. 
I  know  many  engineers  in  other  cities  who  have  introduced 
bicycle  paths  in  the  business  streets  have  put  them  in  the  center 
of  the  street.  I  recommended  putting  the  bicycle  path  on  the 
side,  although  there  might  be,  during  the  day  time,  obstruc- 
tions from  wagons,  still  since  bicycle  riding  is  principally  done 
in  the  evening  as  a  matter  of  recreation,  not  so  much  going 
back  and  forth  to  business,  the  curb  line  would  generally  b^ 
clear  of  wagons  at  that  time.  We  have  made  the  path  four  and 
;a  half  feet  wide,  arid  I  find  that  is  wider  than  is  necessary  for 
a  single  passenger,  and  it  is  not  wide  enough  for  two  to  pass. 
There  should  be  a  bicycle  path 'on  each  side  of  the  street  so 
parties  going  in  one  direction  can  be  confined  to  one  side  of 
the  street,  and  the  parties  coming  down  the  street  to  the 
other  side  of  the  street.  I  would  like  to  hear  from  any  of  the 
parties  here  who  have  had  experience  with  bicycle  paths. 

Mr.  Tillson:  In  addition  to  these  paths,  the  Department 
of  City  Works  has  laid  a  number  of  strips  of  asphalt  on 
the  sides  of  a  number  of  granite  streets,  so  as  to  give  a  bicycle 
connection  to  all  our  smooth  pavements.  These  strips  are  gen- 
erally five  feet  in  width,  and  have  given  very  good  satisfac- 
tion, and  now  wheelmen  can  ride  over  a  smooth  surface  from 
almost  any  portion  of  the  city  to  our  system  of  improved  pave- 
ments. So  much  has  been  said  of  the  demands  of  wheelmen 
in  general  that  it  seems  only  just  to  give  them  the  credit  due 
their  efforts  for  improved  streets. 

During  the  year  1897  the  city  of  Brooklyn  will  lay  about 
twenty-three  miles  of  asphalt  pavement,  and  in  the  past  three 
years  forty-three  miles,  and  a  very  large  portion  of  this  good 
work  has  been  accomplished  by  the  influence  of  the  wheelmen. 
Not  satisfied  with  paths  only,  they  have  gone  to  the  Legisla- 
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ture  and  obtained  authority  for  the  construction  of  entire  streets 
connecting  isolated  streets,  so  that  Brooklyn,  although  pos- 
sessing a  vast  amount  of  poor  pavements,  has  made  wonderful 
strides  in  the  right  direction  in  the  last  few  years,  and  now  has 
a  system  of  more  than  one  hundred  and  fifty  miles  of  improved 
streets,  over  which  it  is  a  pleasure  to  wheel  or  drive. 

Mr.  Adam:  Why  was  a  granite  strip  left  between  the  curb 
and  the  asphalt;  what  was  the  object  of  that? 

Mr.  Tillsox:  Well,  simply  as  we  had,  in  the  first  place,  not 
money  enough  to  lay  the  foundation  as  well  as  we  would  like, 
we  laid  the  granite  blocks  on  the  flat  and  laid  the  asphalt 
on  them  and  then  we  wanted  the  granite  blocks  left  in  by  the 
curb  so  they  would  take  what  little  water  might  be  there  and 
prevent  it  from  standing  on  the  asphalt,  and  also  because  we 
thought  it  would  be  a  good  thing  by  throwing  the  wheels  fur- 
ther out  from  the  curb. 

A  Member:    How  wide  did  you  make. those  strips? 

Mr.  Tillson:     Five  feet. 

Mr.  Shbrrerd:  Mr.  President,  it  is  fitting  that  the  Society 
enter  upon  its  proceedings  a  record  of  the  death  of  its  past 
•officers.  I  would,  therefore,  move  that  a  minute  be  entered 
by  the  Secretary  of  the  death,  on  March  8th,  1897,  of  Abram 
Joralemon,  the  first  Treasurer  of  this  Society.  Mr.  Joralemon 
was  a  member  of  the  Board  of  Street  and  Water  Commissioners 
of  the  city  of  Newark,  N.  J.,  at  the  time  of  his  death.  He  was 
a  conscientious  and  painstaking  man,  and  his  interest  in  and 
labors  for  this  Society  were  untiring  and  deserving  of  this  recog- 
nition. 

I  also  move  that  the  Secretary  enter  a  minute  in  mcfnoriam 
of  the  death  of  the  following  members : 

Prof.  Conrad  G.  Sweensberg,  President  Board  of  Public 
Works,  Grand  Rapids,  Mich.,  who  died  October  5,  1897;  and 

Geo.  T.  Sterritt,  member  of  the  Board  of  Administration  of 
the  city  of  Cincinnati,  Ohio,  who  died  during  Januarys  1897. 

Motion  seconded. 
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The  President:  You  have  heard  the  motion;  what  is  the 
pleasure  of  the  Society? 

On  taking  the  vote  the  motion  prevailed." 

Mr.  Herrmann:  I  offer  the  following  resolutions  for  adop- 
tion : 

**Resolved,  That  we  express  our  thanks  to  John  L.  Ken- 
nedy and  other  city  officials,  as  well  as  the  Committee  of 
Arrangements,  for  the  courtesies  and  hospitality  shown  during 
the  fourth  annual  convention  of  this  Society  in  this  city.  And 
that  we  also  extend  to  the  Nashville  press,  for  the  extended 
notices  of  our  proceedings,  our  thanks;  to  Gov.  Taylor  and 
the  Hon.  A,  S.  Williams  for  their  cordial  welcome,  and  to  the 
Nashville  Street  Railway  Co.,  to  Maj.  J.  W.  Thomas,  President, 
and  Maj.  J.  C.  Wrenne,  Secretary,  of  the  Nashville,  Chattanooga 
&  St.  Louis  Railroad;  the  Exposition  Commissioners,  and 
the  owners  of  Belle  Meade  for  their  courtesies  extended  and 
kindness  shown." 

Motion  seconded,  and,  on  taking  the  vote,  prevailed. 

Mr.  O'Brien:  Mr.  President,  I  have  been  named  as  Chair- 
man of  the  Finance  Committee,  for  which  I  thank  the  members 
of  the  Society. 

There  is  no  question  as  to  the  state  of  the  finances  of  this 
Society;  some  action  must  be  taken  at  once  to  enable  us  to  pay 
the  bills  that  are  due  and  becoming  due. 

Members  will  come  to  these  annual  meetings  of  the  Society 
without  the  first  thought  of  the  amount  of  money  that  it  takes 
to  pay  the  necessary  expenses;  our  report  shows  the  indebted- 
ness to  be  in  the  neighborhood  of  $336.00. 

I  do  not  know  what  the  total  receipts  at  this  meeting  will 
be,  but  I  do  know  that  the  obligations  to  be  met  will  be  over 
$400.  I  do  not  think  that  the  members  realize  that  the 
amount  is  so  large.  Provision  must  be  made  to  take  care 
of  these  obligations,  and  when  once  we  are  out  of  debt  we 
must  Keep  out  of  debt.  We  ought  not  to  have  any  more 
bills  than  last  year.  We  all  know  what  it  cost  for  printing 
last  year.  It  is  a  nice  thing  to  have  everything  written  for  us, 
provided  we  can  and  do  pay  for  the  same;  it  is  not  so  nice 
when  we  either  cannot  or  do  not  pay  for  it.     I  will  introduce 
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a  resolution  to  take  care  of  the  bills  that  are  past  due,  but  provi- 
sion will  have  to  be  made  to  take  care  of  the  bills  that  are  now 
coming  in,  and  those  that  will  be  made  after  the  convention 
adjourns. 

We  all  have  derived  a  vast  amount  of  knowledge  through 
meeting  with  the  Society  at  Nashville,  as  well  as  the  other 
places  at  which  we  have  met.  I  think  that  I  have  journeyed 
as  far  as  any  other  member,  with  the  possible  exception  of  my 
friends  from  Canada,  and  as  on  the  border  line  between  Canada 
and  the  United  States  there  is  not  a  g^eat  deal  of  distance 
in  the  length  of  the  journey.  I  think  that  city  officials  who 
join  the  association,  and  who  attend  the  annual  meetings  and 
participate  in  the  discussion  and  vote  on  the  various  resolutions 
carrying  the  expenditure  of  money,  should  be  particular  that 
their  dues  are  paid.  The  absent  members  of  the  association 
should  also  see  that  their  dues  are  paid.  There  are  quite  a 
number  of  members,  including  those  that  joined  at  the  last 
annual  meeting,  who  are  not  here  this  year  and  whose  dues  are 
as  yet  unpaid.  I  would  therefore  recommend  that  the  Secre- 
tary be  instructed  to  at  once  communicate  with  these  parties, 
and  ask  them  to  remit  their  dues. 

It  is  no  more  than  right  that  if  they  receive  a  copy  of  the 
proceedings  they  should  see  that  their  dues  are  in  the  hands 
of  the  Secretary,  which  would  enable  the  association  to  at 
least  pay  for  the  compiling  and  printing  of  said  report. 

This  is  the  third  time  that  I  have  been  on  the  Finance  Com- 
mittee. For  two  years  I  have  made  a  report;  the  first  year  we 
were  in  debt  $233.00,  and  the  second  $266.00. 

Each  and  every  member  should  respond  to  the  request  of 
the  Secretary  for  the  payment  of  dues,  and  each  and  every 
member  should  be  responsible  for  the  expenses  of  the  meetings 
which  are  held  each  and  every  year. 

Mr.  O'Brien  here  read  the  resolution  as  follows: 

*'Re80lvbd,  That  the  officers  of  the  Society  be  directed  to 
prepare  vouchers  upon  the  Treasurer  providing  for  the  pay- 
ment of  the  liabilities  of  the  association  in  the  following  order: 
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"ist.  A  voucher  in  favor  of  August  Herrmann,  President, 
in  the  amount  of  one  hundred  and  fifty  ($150.00)  dollars  for 
moneys  advanced  to  the  Society  during  the  past  year. 

"2d.  A  voucher  in  favor  of  A.  D.  Thompson,  of  Peoria, 
111.,  in  the  amount  of  fifty  dollars,  being  the  amount  allowed  to 
defray  the  expenses  of  the  Paving  Committee,  as  per  recom- 
mendation of  the  Executive  Committee  as  approved  by  the 
Society. 

**3d.  A  voucher  m  favor  of  D.  L.  Fulton,  in  the  amount  of 
one  hundred  dollars,  for  services  rendered  as  Secretary  during 
the  past  year. 

"4th.  A  voucher  in  favor  of  J.  F.  Galloway  &  Co.,  stenog- 
raphers (the  amount  of  the  same  being  at  the  time  unknown), 
for  the  payment  of  the  expense  of  reporting  and  transcribing 
the  proceedings  of  the  convention. 

"And  be  it  further  Resolved,  That  after  these  payments 
have  been  made,  the  Executive  Committee  shall  be  directed  to 
take  up  and  consider  the  question  of  printing  the  annual 
report,  and  the  expense  pertaining  thereto." 

Motion  seconded. 

The  President  :  You  have  heard  the  reading  of  the  resolu- 
tion and  the  second  thereto. 

Mr.  Herrmann:  I  will  say,  in  connection  with  that  voucher 
in  my  favor,  that  when  the  bill  came' in  for  printing  there  was 
not  enough  money  to  meet  it,  and  I  advanced  one  hundred  and 
fifty  dollars  to  Mr.  Kennedy,  for  which  I  hold  his  receipt. 

Motion  carried. 

Mr.  Rundlett:  Does  that  resolution  carry  the  payment  of 
the  Secretary's  salary  for  another  year? 

Mr.  O'Brien:    For  the  past  year. 

Mr.  Rundlett:  It  seems  to  me  some  provision  ought  to 
be  made  to  pay  his  salary  for  next  year.  Last  year  we  passed 
a  resolution,  if  I  remember  right,  for  last  year.  There  ought 
to  be  a  resolution  for  the  payment  for  next  year,  if  the  Secre- 
retary  has  anything  to  do.  The  Secretary  is  the  only  officer 
that  we  have  ever  paid  a  salary,  and  he  earns  the  money  many 
times  over.     I  would  certainly  be  in  favor  of  continuing  the 
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same  salary  for  another  year  that  he  has  received  in  the  past 
I  ofifer  a  resolution  that  the  salary  of  the  Secretary  for  the 
ensuing  year  be  one  hundred  dollars,  the  same  as  before. 

Mr.  O'Brien:  There  is  nothing  in  my  resolution  taking  it 
away  from  him. 

Mr.  Benzenbbbg:  The  resolution  last  year  only  provided 
pay  for  last  year.    I  second  the  motion  of  Mr.  Rundlett. 

Motion  carried. 

The  Prbsidbnt-blbct,  Mr,  Van  Duynb:  I  am  now  pre- 
pared to  announce  the  committees  for  the  ensuing  year.  I  wish 
to  thank  the  retiring  President,  Mr.  Herrmann,  and  the  Vice- 
President,  Mr.  Benzenberg,  for  the  assistance  given  me,  and 
also  other  members  in  making  up  the  committees.  Of  course 
if  anybody  is  left  off  any  of  the  committees,  they  will  under- 
stand that  if  they  have  some  special  matter  they  are  studying 
up  in  their  section,  every  one  of  them,  we  want  to  hear  from 
them.  They  are  not  to  think  that  because  the3^are  not  on  a 
committee  it  is  not  incumbent  on  them,  and  that  they  are 
excused  from  preparing  papers  that  will  be  of  interest  to  the 
next  convention.  If  this  meets  with  the  approval  of  the  conven- 
tion, the  following  will  be  the  committees  for  the  ensuing  year. 
[For  list  of  committees,  see  pages  4  and  5.] 

Mr.  Kennedy:  Gentlemen,  our  meeting  is  about  drawing 
to  a  close.  I  wish  to  say  that  I  am  glad  you  have  been  here 
with  us,  and  I  hope  you  have  enjoyed  yourselves  and  have 
gotten  some  benefit  from  coming  here  together.  There  is  one 
subject  I  hoped  to  hear  something  upon,  a  question  I  am 
greatly  concerned  in.  I  have  never  said  much  about  it  away 
from  here,  but  you  have  come  here  to  Nashville  and  have 
seen  it — we  are  suffering  very  much  from  the  smoke  nuisance. 
You  have  observed  that  the  building  in  which  we  are  now 
sitting  emits  smoke  to  go  a  dozen  squares.  While  I  am  not 
asking  a  committee  to  be  appointed,  I  hope  you  will  put  your 
minds  on  that  subject,  and  at  the  next  meeting  see  if  you  cannot 
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give  US  some  information  that  will  be  beneficial  to  all  cities,  and 
•that  we  may  be  able  to  gain  some  relief  from  the  annoyance  to 
which  we  are  subjected. 

The  PRBsmENT:  Before  we  adjourn,  I  would  like  to  ask,  if 
possible,  a  meeting  of  the  Executive  Committee  immediately 
after  dinner,  at  about  half  past  two  o'clock.  I  request  that 
there  be  a  meeting  of  the  Executive  Committee  and  the  new 
officers,  that  they  meet  in  the  committee  room  after  lunch,  at 
half  past  two  o'clock. 

Mr.  Bbnzenbero:  I  wish  to  move  you,  Mr.  President,  that 
the  thanks  of  the  Society  and  of  the  convention  be  extended 
to  the  out-going  officers  for  the  very  able  manner  in  which 
they  have  performed  the  duties  which  were  imposed  upon  them 
one  year  ago. 

Motion  seconded  and  carried. 

On  motion  the  Society  here  adjourned  sine  die. 
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Appointed  bj  President  in  accordance  with  resolutions  adopted  by  Society, 

MUNICIPAL  DATA. 

C.  C.  BROWN Bloomington.  111. 

CAPT.  LANSING  H.  BEACH Washington,  D.  C. 

A.  D.  THOMPSON Peoria.  111. 

COATING  OF  CAST  IRON  AND  STEEL  PIPES. 

L  W.  RUNDLETT St.  Paul.  Minn. 

WM.  A.  LEFTWICH Nashville,  Tenn. 

MAURICE  J.  FREIBEY Cincinnati,  O. 

ELECTROLYSIS. 

HAROLD  C.  BROWN New  York. 

E.  W.  BOYNTON .Davenport.  la. 

CHAS.  H.  RUST. Toronto,  Can. 


NOTICE 


The  annual  reports  for  the  former  meetings  are  for  sale  by 
the  Secretary  at  the  following  prices,  including  postage: 


1895 25c 

1896 $1.00 


1897 Ji.oo 

1898 1. 00 


Certificates  of  membership  handsomely  engrossed,    as   per 
illustration  on  opposite  page,  jli.oo  postpaid. 


Initiation  fee  for  each  city I5.00 

Annual  dues  per  member 5.00 


Address  all  communications  to  the  Secretary, 

D.   L.  FULTON, 

Allegheny,  Pa. 
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American  Society 

OF 

MUNICIPAL  IMPROVEMENTS. 


CONSTITUTION  OF  THE  SOCIETY, 


ARTICLE  I. — Name  and  Object. 

Sec  I.    The  objects  of  this  society,  which  shall  be  known  as  "The 

American  Society  of  Municipal  Improvements,"  shall  be  to  disseminate 

information  and  experience  upon,  and  to  promote  the  b^st  methods  to 

be  employed  in  the  management  of  municipal  departments  and  in  the 

construction  of  municipal  works,  by  means  of  annual  conventions,  the 

reading  and  discussion  of  papers  upon  municipal  improvements,  and  by 

social   and    friendly   intercourse   at    such   conventions,    and   to   circulate 

among  its  members,  by  means  of  an  annual  publication,  the  information 

thus  obtained. 

ARTICLE  II.— Membership. 

Sec.  I.  Any  municipality  within  America  shall  be  eligible  to  mem- 
bership in  this  society;  likewise  any  engineer,  officer,  or  director  vfho 
shall  have  charge  of  or  supervision  over,  or  be  employed  as  a  consult- 
ing engineer  on  any  public  or  municipal  department  work.  When  a 
municipality  has  become  a  member  of  the  society,  then  any  person  of 
such  municipality  representing  any  municipal  board  or  department  may 
also  become  a  member. 

Sec.  2.  Every  application  for  membership  shall  be  in  writing,  stating 
the  name,  location,  and  department;  and,  if  of  an  individual,  shall  also 
state  the  age,  residence,  and  position  of  the  applicant. 

Sec.  3.  Any  member  who  shall  have  ceased  to  have  charge  or  super- 
vision of  any  public  or  municipal  department  or  work  may  become  an 
associate  member,  who  shall  enjoy  all  the  rights  and  privileges  of  full 
membership,  excepting  that  of  holding  office  or  voting. 

Sec.  4,  Any  member  who  shall  be  in  arrears  for  more  than  one 
year's  dues  ^hall  be  considered  as  no  longer  a  member  of  this  society,  and 
his  name  shall  be  discontinued  from  the  roll  by  the  Secretary. 

Sec.  5.  Any  member  may  withdraw  from  the  society  upon  payment 
of  all  dues  to  date,  and  by  notifying  the  Secretary  thereof  in  writing. 
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Sec.  6.  Any  member  may  be  expelled  from  the  society  upon  the 
recommendation  of  the  Executive  Committee,  adopted  by  a  two-third 
vote  of  all  the  members  present. 

ARTICLE  III. — Fees  and  Dues. 

Sec.  I.  Each  municipality  desiring  to  become  a  member  of  this 
society  may  do  so  by  the  payment  of  five  dollars  admission  fee,  which 
will  entitle  said  municipality  to  as  many  members  to  said  society  repre- 
senting boards  or  departments  of  said  municipality  as  may  be  desired 
without  any  additional  admission  fee,  but  upon  payment  of  the  dues 
hereinafter  prescribed. 

Sec.  2.  Municipalities  shall  not  be  required  to  pay  any  dues;  but 
each  individual  representing  any  department  of  the  municipality  that  has 
acquired  a  membership  in  the  society,  or  any  associate  member,  shall  pay 
five  dollars  per  annum  as  dues,  the  same  to  be  payable  on  or  before  the 
date  of  the  annual  meeting. 

ARTICLE  IV.— Officers. 

Sec.  I.  The  officers  of  this  society  shall  consist  of  a  President,  three 
Vice-Presidents,  a  Secretary,  and  a  Treasurer,  each  of. whom  shall  be  a 
resident  of  a  different  State,  and  who  with  the  Past  Presidents  shall  act 
as  an  Executive  .Committee  for  and  in  behalf  of  the  society. 

Sec.  2.  There  shall  also  be  elected  a  Finance  Committee,  consisting 
of  three  members  of  the  society. 

Sec.  3.  In  case  of  any  of  the  above  positions,  excepting  the  presi- 
dency, becoming  vacant,  or  in  case  of  their  absence  during  the  annual 
convention,  the  President  shall  fill  such  vacancy  by  appointment  from  the 
membership. 

Sec.  4.    There   shall   be  appointed  annually  the  following  standing 

committees : 

1.  Street-Paving; 

2.  Electric  Street- Lighting; 

3.  Sewerage  and  Sanitation; 

4.  Waterworks  and  Water-Supply; 

5.  Taxation  and  Assessments; 

6.  City  Government  and  Legislation; 

7.  Disposition  of  Garbage  and  Street  Cleaning; 

8.  Review; 

9.  Municipal  Franchises. 

The  number  on  each  committee  shall  be  three,  and  the  Chairman  may  add 
such  names  as  he  may  deem  advisable.  No  special  or  standing  com- 
mittee shall  be  authorized  to  create  any  liabilities  unless  the  same  shall 
have  been  first  approved  by  the  Executive  Committee. 
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ARTICLE  v.— Election. 

Sec.  I.  The  officers  of  this  society  shall  be  elected  by  ballot  on  the 
second  day  of  each  annual  convention,  and  each  municipality  shall  be 
entitled  to  as  many  votes  as  it  has  representatives  present. 

Sec.  2.  The  President  shall  not  be  eligible  for  immediate  reelection 
(except  by  a  unanimous  vote). 

Sec.  3.  The  officers  elected  shall  assume  office  immediately  after  the 
close  of  the  annual  meeting  at  which  they  were  elected. 

Sec.  4.    The  ballot  for  any  officer  may  be   waived   by  unanimous 

consent. 

ARTICLE  VI.— Duties. 

Sec.  I.  The  President  shall  preside  at  the  meetings  of  the  society  and 
at  those  of  the  Executive  Committee,  and  shall  perform  such  other  duties 
as  are  incumbent  upon  the  office.  In  the  absence  of  the  President,  or 
upon  his  becoming  ineligible,  the  senior  Vice-President  shall  assume  and 
perform  the  duties  of  the  office. 

Sec.  2.  The  Secretary  shall  keep  accurate  minutes  of  the  proceedings 
of  the  society  and  of  the  Executive  Committee;  shall  conduct  all  corre- 
spondence; shall  issue  notices  of  any  meeting  of  the  society  not  less  than 
four  weeks  prior  to  the  date  of  such  meeting;  shall  collect  and  receipt  for 
all  fees  and  dues,  and  pay  them  to  the  Treasurer  quarterly,  taking  his 
receipt  for  the  same;  and  keep  accurate  account  between  the  society  and 
its  members. 

Sec.  3.  The  Treasurer  shall  receive  from  the  Secretary  and  safely 
keep  all  moneys  belonging  to  the  society,  giving  his  receipt  therefor;  shall 
pay  all  bills  approved  by  the  Finance  Committee  or  the  President;  shall 
keep  a  correct  account  o-f  the  funds  of  the  society,  and  submit  to  it  at  its 
annual  meeting  a  report  of  all  receipts  and  disbursements  during  the 
preceding  year. 

Sec.  4.  The  Executive  Committee  shall  manage  all  the  affairs  of  the 
society,  subject  to  the  action  and  approval  of  the  society  at  its  meeting. 
All  questions  in  Executive  Committee  shall  be  decided  by  a  majority 
vote,  and  five  members  shall  constitute  a  quorum,  not  less  than  four  of 
whom  shall  be  officers  of  the  society.  The  Executive  Committee  shall 
meet  at  least  once  each  year,  on  the  morning  of  the  first  day  of  the 
annual  meeting  of  the  society,  and  as  much  oftener  as  the  President  may 
determine.  The  Executive  Committee  shall  be  directed  to  keep  an  accu- 
rate list  of  the  members  of  the  society,  and  to  ascertain  from  time  to  time 
whether  or  not  such  members  are  still  municipal  officers,  and  if  not,  to 
take  such  steps  as  may  be  necessary  to  secure  new  members  from  such 
cities  in  which  members  of  the  society  are  no  longer  municipal  officers — 
this  with  a  view  of  insuring  the  permanency  cA  the  association,  as  well 
as  maintaining  and  increasing  the  membership  thereof. 
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Sec.  5-  The  Finance  Committee  shall  meet  on  the  morning  of  the 
first  day,  and  previous  to  the  annual  meeting  of  the  society,  to  examine 
and  audit  the  Secretary's  and  Treasurer's  accounts  and  annual  statements, 
and  report  thereon  to  the  society. 

Sec.  6.  It  shall  be  the  duty  of  the  Chairman  of  each  standing  com- 
mittee to  prepare  a  report,  with  the  aid  of  his  fellow-committeemen,  and 
submit  the  same  at  the  annual  meeting. 

Sec.  7-  One  afternoon,  and  such  other  time  as  may  be  deemed  neces- 
sary, shall  t>e  devoted  to  sectional  work,  the  Qiairman  of  each  standing 
committee  acting  as  Chairman  of  the  section.  The  Chairman  of  each 
section  shall  arrange  the  program  pi  the  sectional  meetings  in  con- 
nection with  the  Program  Committee  of  the  society. 

ARTICLE  VII.— Meetings. 

Sec.  I.  The  annual  meeting  of  the  society  shall  be  held  on  the  sec- 
ond Wednesday  in  October  of  each  year,  in  such  city  as  the  majority  of 
the  members  voting  shall  decide.  Selection  of  place  of  meeting  to  be 
made  after  the  ollicers  shall  have  b^en  elected.  Provided,  however,  that 
the  date  may  be  changed  for  cause,  with  the  approval  of  two-thirds  of 
the  Executive  Committee,  all  the  members  to  be  notified  of  such  change 
in  accordance  with  Article  VI,  Section  2. 

Sec.  2.  At  any  annual  meeting  of  the  society  fifty  members  shall 
constitute  a  quorum  for  the  transaction  of  business. 

Sec.  3.  Any  member,  with  the  concurrence  of  the  presiding  officer, 
may  admit  friends  to  the  meeting  of  the  society,  but  such  person  or  per- 
sons shall  not  without  the  consent  of  the  meeting  be  permitted  to  take 
part  in  any  discussion. 

Sec.  4.  All  papers,  drawings,  etc.,  submitted  to  the  meetings  of  the 
society  shall  be  and  remain  the  property  of  the  society. 


ARTICLE  VIII. — Order  of  Business. 

Sec.  I.     At  the  annual  meeting  of  the  society  the  order  of  business 
shall  be  as  follows: 

1.  Roll  call; 

2.  Reading  of  minutes  of  last  meeting; 

3.  Considering  of  applications  for  membership; 

4.  The  President's  address; 

5.  Reports  of  the  Secretary  and  Treasurer; 

6.  Report  of  the  Executive  Committee; 

7.  Report  of  the  Finance  Committee; 

8.  Reports  of  special  committees; 

9.  Reading  and  discussion  of  papers; 
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10.  Election  of  officers; 

11.  Selecting  next  place  of  meeting; 

12.  General  business. 

Sec.  2,  AH  questions  shall  be  decided  by  vote,  and  all  differences  of 
opinion  in  regard  to  points  of  order  shall  be  settled  by  parliamentary 
practice  as  set  forth  in  Cushing*s  Manual. 

ARTICLE  IX.— .Amendments. 

Sec.  I.  The  foregoing  constitution  and  articles  may  be  amended  on 
or  after  the  second  day  of  any  annual  meeting  of  the  society  by  a  two- 
third  vote  of  all  members  voting;  provided  such  proposed  amendment 
shall  have  been  submitted  to  the  society  in  writing  on  the  first  day  of 
its  annual  meeting. 
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LIST  OF  CITIES  HAVING  A  MEMBERSHIP  IN  THE  AMERICAN 
SOCIETY  .OF  MUNICIPAL  IMPROVEMENTS. 


r 
* 

Albany,  N.  Y. 

Ft.  Wayne,  Ind. 

Omaha,  Neb. 

• 

Allegrheny,  Pa. 

Grand  Rapids,  Mich. 

Oswego,  N.  Y. 

Atchison,  Kan. 

Hamilton,  Ohio. 

Ottawa,  Canada. 

Akron,  O. 

Harrisburg,  Pa. 

Portland,  Me. 

.   1 

*• 

Buffalo,  N.  Y. 

Hamilton,  Canada. 

Parkersburg,  W.  Va. 

'}  - 

Bloom  in  gton,  111. 

Indianapolis,  Ind. 

Peoria,  111. 

Bing-hampton,  N.  Y. 

Jersey  City,  N.  J. 

Plainfield,  N.  J. 

Bridgeport,  Conn. 

Kalamazoo.  Mich. 

Quincy,  111. 

:\ 

Burlington,  Iowa. 

•Lockport,  N.  Y. 

Quebec,  Canada. 

i    '      , 

Bangor,  Me. 

Lafayette,  Ind. 

Richmond,  Ind. 

Birming-ham,  Ala. 

Lima,  Ohio. 

Rochester,  N.  Y. 

* 

Cincinnati,  Ohio. 

Louisville,  Ky. 

St.  Louis,  Mo. 

Concord,  N.  H. 

Los  Angeles,  Cal. 

Saginaw,  Mich. 

Champaign,  111. 

Memphis,  Tenn. 

South  Bend,  Ind. 

i»    . 

Chillicothe,  Ohio. 

Mansfield,  Ohio. 

Syracuse,  N.  Y. 

( 

Chicago,  111. 

Marietta,  Ohio. 

Sheboygan,  Wis. 

f 

Covington,  Ky. 

Minneapolis,  Minn. 

Toledo,  Ohio. 

Camden,  N.  J. 

Milwaukee,  W'is. 

Toronto,  Canada. 

« 

Cleveland,  Ohio. 

Nashville,  Tenn. 

Urbana,  111. 

* 

Calgary,  Canada. 

Newport,  Ky. 

Williamsport,  Pa. 

Dayton,  Ohio. 

Nashua,  N.  H. 

Wilmington,  Del. 

.* 

Davenport,  Iowa. 

Newark,  N.  J. 

Washington,  D.  C. 

Dubuque,  Iowa. 

New  Bedford,  Mass. 

Washington  C.H.,  Ohio 

Dupont,  Ga. 

New  Haven,  Conn. 

Youngstown,  Ohio. 

Eau  Claire,  Wis. 

New  York.  N.  Y. 

Zanesville,  Ohio. 

Ik 
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MEMBERS. 
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Albany,  N.  Y Horace  Andrews City  Eng^ineer. 

Allegheny,  Pa David  L.  Fulton Supt.  Highways. 

David  Hunter,  Jr Supt.  Electric  Light  Plant. 

G.  C.  Langenheim City  Engineer. 

J.  Linwood  Brown Supt.  Bureau  Water. 

W.  G.  Wilkins Associat^e  Member. 

Atchison,  Kan Fred  Giddings City  Engineer. 

Bangor,  Me Gilbert  S.  Vickery 

Binghampton,  N.  Y..S.  E.  Monroe 

Birmingham,  Ala. . .  .Julian  Kendrick 

Bloomington,   111. . . . Charles  C.  Brown Consulting  Engineer. 

Brooklyn,  N.  Y Nelson  P.  Lewis Engineer  of  Highways. 

"  Geo.  W.  Tillson Princ.  Ass't  Engineer. 

Buffalo,  N.  Y Frank  V.  Bardol Chief  Eng'r  Dept.  Pub.  W. 

Edward  B.  Guthrie Gh'f  En.  Grade  Cros'g  C'n. 

Michael  J.  Healy Comr.  Dept.  Public  Works. 

John  H.  Shifferens Supt.  Street  Dept. 

Calgary,  Can Charles  McMiUan City  Ckrk. 

Camden,  N.  J L.  E.  Farnham City  Engineer. 

John  Blowe Street  Commissioner. 

E.  S.  Mills Dept.  of  Streets. 

Chicago,  111 Arthur  M.  Reynolds Health  Officer. 

Chillicothe,  O H.  M.  Redd City  Engineer. 

Cincinnati,  O A.  P.  Butterfield Associate  Member. 

Alfred  H.  Cox 

Maurice  J.  Freiberg Commsnr.  of  Water  Works. 

John  Frey Associate  Member. 

► August  Herrmann Commsnr.  of  Water  Works. 

C.  M.  Holloway 

L.  Markbreit 

William  B.  Melish 

Geo.  A.  Vandegrift Associate  Member. 

John  B.  Washburn. . . . 
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Concord,  N.  H W.  B.  Howe City  Engineer. 

Covington,  Ky Daniel  Seger Commisn.  of  Water  Works. 

W.  H.  Glore Supt  of  Water  Works. 

Thos.  H.  Kennedy City  Engineer. 

Davenport,  la E.  W.  Boynton Dept.  Public  Works. 

Dubuque,  la H.  B.  GlifHce City  Treasurer. 

Fort  Wayne,  Ind . . .  .Peter  Eggeman Board  of  Public  Works. 

....  P.  H.  Kane 

....  A.  M.  Sciimidt 

Grand  Rapids,  Mich.  George  M.  Ames City  Engineer. 

"  Fred  A.  Twamley Sec.  Board  Public  Works. 

Indianapolis,  Ind. . . .  B.  J.  T.  Jeup City  Engineer. 

Jersey  City,  N.  J. . . . George  T.  Bouton Sec.  Street  &  Water  Com'n. 

. . .  .James  S.  Nolan Ch.  Street  &  Water  Com'n. 

...   Chas.  A.  Van  Kewen. . .  Chief  Engineer. 

Lafayette,  Ind W.  K.  Eldridge City  Engineer. 

Louisville,  Ky J.  H.  Pearson Ex-City  Engineer. 

Marietta,  O Philip  Bachman Councilman. 

E.  A.  Cochlan 

D.  S.  Koontz President  of  Council. 

B.  F.  Wood Councilman. 

Milwaukee,  Wis Geo.  H.  Benzenberg. . . .  City  Eng.  &  Chr.  B.  P.  W. 

S.  J.  Brockman Board  of  Public  Works. 

Daniel  B.  Bush 

Paul  Muenzberg 

Fred  Schneider 

Minneapolis,  Minn. .  F.  W.  Cappelen City  Engineer. 

Nashua,  N.  H John  F.  Stark Pres.  Pennichuk  W.  Wks. 

Nashville,  Tcnn John  L.  Kennedy Chm.  Board  Public  Works. 

"  William  M.  Leftwich,  Jr.  Qty  Engineer. 

Newark,  N.  J Ernest  Adam Eng.  Street  &  Water  Com. 

Joseph  M.  Byrne Commsnr.  Street  &  Water. 

W.  E.  Greathead Clk.  Board  Street  &  Water. 

Charles  F.  Herr Commsnr.  Street  &  Water. 

Theo.  C.  Hewson Pres.  Board  of  Works. 

M.  F.  McLaughlin Gen'l  Supt  of  Works. 

James   Owen Consulting  Engineer. 

James  M.  Seymour Mayor. 

M.  R.  Sherrerd Engr.  &  Supt.  Dept.  Water. 

W.  Stainsby Pres.  Board  Public  Works 

Peter  Ulrich Commsnr.  Street  &  Water. 

Harrison  Van  Duync. . . 
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New  Bedford,  Mass.  Georg^e  P.  Bailey Board  of  Public  Works. 

'*•  Charles  O.  Brightman..       " 

William  S.  Cook Qk.  Board  Public  Works. 

Newport,  Ky W.  L.  Glacier City  Engineer. 

New  York,  N.  Y Harold  P.  Brown Consulting  Elcc.  Engineer. 

Omaha,  Neb Andrew  Rosewater Prcs.  Board  Public  Works. 

Oswego,  N.  Y F.  J.  O'Brien Supt.  Streets. 

Parkersburg,  W.  Va.  W.  N.  Chancellor. .....  Board  of  Trade. 

"  R.  E.  Homer Pres.  Board  of  Trade. 

"  C.C.Martin Board  of  Trade. 

"  H.  H.  Moss Pres.  Board  of  Trade. 

"  R.  H.  Thomas Mayor. 

W.  W.  Van  Winkle Pres.  Board  of  Trade.  . 

Peoria,  111 A.  D.  Thompson City  Engineer. 

"      Jacob  A.  Harman Consulting  Engineer. 

Portland,  Me George  N.  Femald City  Engineer. 

Rochester,  N.  Y.... Edwin  A.  Fisher " 

"  ....  Oscar  Knebel Chairman  Executive  Board 

"  ....  Thomas  McMillan Board  Public  Works. 

Sheboygan,  Wis C.  N.  Boley City  Engineer. 

Syracuse,  N.  Y Robert  Ballard Alderman. 

"  R.  R.  Stewart City  Engineer. 

St.  Paul,  Minn John  Copeland Pres.  Board  Public  Works. 

P.  C* Justus Board  of  Public  Works. 

L.  W.  Rundlett City  Engineer. 

St.  Louis,  Mo B.  H.  Colby Sewer  Inspector. 

"  Robert  E.  McMath Pres.  Public  Improvements 

Toronto,  Can J.  W.  Burns Board  of  Control. 

A.  W.  Campbell Govt.  Road  Commissioner. 

John  Jones Street  Commissioner. 

E.  H.  Keating Alderman. 

John  K.  Leslie Chairman  Exhibition  Com. 

Charles  H.  Rust City  Engineer. 
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"  Bernard  Saunders Alderman  &  Chm.  Works. 

"  George  Wilson Secretary  to  Mayor. 

Urbana,  III Arthur  N.  Talbot Prof.  Municipal  Elngineer'g 

Washington,  D.  C. .  .Lansing  H.  Beach Capt.  Engineers,  U.  S.  A. 

. . .  A.  W.  Dow Insp.  Asphalt  &  Cement. 

. .  .D.  E.  McCombs Supt.  Sewer  Dept. 

. . .  W.  P.  Richards Surveyor. 

...  A.  E.  Phillips Asst.  Engnr.  Sewer  Dept. 

. . .  W.  C.  Woodward,  M.  D.  Health  Ofhcer. 
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. . .  George  D.  Snyder City  Engineer. 

. .  .Theo.  A.  Leisen Park  Engineer. 

. . .  Harvey  J.  W;ley Sec.  Street  &  Water 

. .  .William  Cornelias Councilman. 

...M.  S.  Clark,  M.  D 

. . .  A.  L.  Rowland " 


i 


PARTL 


BUSINESS 


znzJi^n 


..  OF  THE  .. 


Fifth  Annual  Convention 


..  OF  THE  » 


American  Society  of  Municipal 

Improvements 


WASHINGTON,  D.  C 


OCTOBER,  26,  27,  28,  1698. 


.  *•      -• 


> 

I 


-w~rr 


American  Society 


OP 


MUNICIPAL  IMPROVEMENTS. 


FIFTH  ANNUAL  CONVENTION, 


Washiogton,  D.  C,  Oct  26,  27  and  28, 1696« 


WEDNESDAY,  OCTOBER  26,  1898.— MORNING. 

The  Fifth  Annual  Convention  of  the  American  Society  of 
Municipal  Improvements  met  at  the  banquet  hall  of  the  Arling- 
ton Hotel,  Washington,  D.  C,  October  26th,  1898,  at  10  a.  m., 
and  was  called  to  order  by  the  President,  Mr.  Harrison  Van 
Duyne,  who  said: 

"It  is  a  pleasant  duty  to  call  the  convention  to  ordier  for  the 
fifth  annual  meeting  of  the  American  Society  of  Municipal  Im- 
provements. We  certainly  are  met  in  Washington  under  very 
iavorable  circumstances,  and  I  am  sure  our  meeting  will  be  a 
profitable  one  to  us  all." 

It  was  moved  and  seconded  that  the  roll  call  and  reading  of 
the  minutes  be  dispensed  with,  and  the  motion  was  agreed  to. 

The  President:  I  take  great  pleasure  in  presenting  to  the 
Society  Commissioner  John  B.  Wight  of  Washington,  who  will 
deliver  an  address  of  welcome  on  behalf  of  the  municipality. 

Mr.  Prksident  and  Gentlemen  of  the  American  Societv  of  Mu- 
nicipal Improvements: 

It  is  always  a  pleasure  to  welcome  to  Washington  those  who  care  to 
make  this  a  meeting  place  for  their  conventions,  but  it  is  especially 
pleasant  to  welcome  those  who  are  making  a  study  of,  and  giving  their 
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tim€  and  attention  to  the  subject  of  Municipal  Improvement.  It  is  quite 
fitting  that  those  who  arc  interested  in  the  general  subject  of  Municipal 
Improvement  throughout  the  land  should  meet  at  the  Nation's  Capital, 
and  learn  what  is  being  done  and  consider  what  is  yet  to  be  done  in  the 
improvement  of  this  beautiful  city;  because  they  not  only  have  an  interest 
in  it,  but  they  have  also  an  ownership  in  it. 

In  return  for  the  great  benefits  which  it  was  believed  that  the  estab- 
lishment of  the  Nation's  Capitol  would  bring  to  the  locality,  the  generous, 
original  owners  donated  in  effect  about  five-sixths  of  all  the  territory  to 
the  United  States  Government,  and  the  people  whom  you  represent  own 
more  than  fifty  per  cent,  of  Washington  real  estate,  including  parks  and 
reservations,  but  excluding  streets  and  avenues,  of  which  the  Nation 
owns  one  hundred  per  cent. 

You  have  a  duty,  then,  as  well  as  an  interest  in  the  matter,  for  it 
needs  all  the  help  and  all  the  brain  that  can  be  procured  to  properly 
develop  the  Nation's  Capital,  so  as  not  to  perpetuate  errors  of  judgment 
in  the  laying  out  of  highways,  parks  and  breathing  spaces,  as  well  as 
the  more  sombre  question  of  sewage  and  other  sanitary  measures. 

We  are  just  on  the  eve  of  celebrating  the  first  century  of  the  city's 
history,  but  it  should  not  be  thought  that  Washington  has  been  growing 
for  one  hundred  years.  For  three-quarters  of  a  century  there  was  almost 
no  growth  at  all,  and  the  evidence  that  you  see  about  you  in  the  improve- 
ments of  streets,  sewers,  electric  railroads,  etc.,  have  been  the  products 
of  the  last  three  decades.  It  is  the  earnest  desire  of  those  who  are 
administering  the  municipal  affairs  of  this  beautiful  Capital,  with  its 
superb  suburbs,  that  it  should  in  every  way  be  worthy  of  the  great 
Nation  which  centers  all  its  political  interests  here,  and  where,  too,  there 
are  fast  gathering  the  educational,  social  and  literary  interests  which  go 
to  make  up  all  that  is  best  in  a  community. 

Washington  is  distinctly  a  residential  city.  While  it  is  true  that  the 
last  census  shows  it  is  engaged  in  manu^turing  interests  to  an  extent 
that  is  perhaps  surprising — standing  fourteenth  in  proportion  to  the 
population,  paying  more  than  a  million  dollars  each  month  in  wages, 
not  including  the  large  sums  of  money  paid  by  the  United  States  Govern- 
ment for  the  manufacturing  done  at  the  gun  plant  in  this  city — and  while 
it  is  also  true  that  if  the  tremendous  power  created  at  the  Great  Falls 
of  the  Potomac  could  be  utilized  as  the  small  streams  are  utilized  all 
through  New  England,  Washington  might  be  vastly  more  of  a  manu- 
facturing city,  without,  perhaps,  endangering  it  in  other  respects,  it  is 
true  that  it  is,  at  present,  almost  wholly  a  residential  city;  and  the 
probability  is  that  each  year  will  see  added  to  this  class  of  people  many 
of  those  who,  having  retired  from  business,  will  be  glad  to  make  their 
homes  here  for  the  sake  of  the  pleasures  to  be  found  here  as  they  can 
be  found  nowhere  else. 
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The  position  of  the  city  as  regards  finances  and  expenditures  is  quite 
unique  and  interesting.  Reference  has  been  ma.de  to  the  fact  that  the 
Government  of  the  United  States  owns  a  very  large  proportion  of  the 
property  in  the  city.  Far  a  great  many  years  little  or  no  recognition 
was  made  of  this  fact  by  the  United  States  Government,  and  the  citizens 
of  Washington,  few  in  number  and  not  of  great  wealth,  were  called  upon 
to  pay  all  the  expenses  incident  to  the  carrying  on  of  the  District  of 
Columbia,  including  the  improvement  of  the  streets  around  the  public 
l>uildings,  the  Police  Department,  the  Fire  Department,  the  maintenance 
ol  the  Public  Schools,  and  everjrthing  that  went  to  make  up  the  budget 
■of  mtmicipal  expenses,  although  they  were  deprived  of  the  revenue  from 
more  than  one-half  of  the  property.  Congress,  at  last,  was  brought  to  a 
realization  of  its  responsibilities  in  the  maitter  and  of  the  equities  in  the 
case,  and  in  1878  a  law  was  passed,  under  which  the  Government  is  now 
administered,  in  which  it  was  provided  that  estimates  for  carrying  on  the 
expenses  of  the  city  should  be  submitted  to  Congress,  and  that,  to  the 
extent  that  Congress  should  approve  of  these  estimates,  the  Government 
should  pay  one-half  of  the  amount  appropriated.  This,  at  times,  is  looked 
upon  by  new-comers  to  Congress,  who  do  not  realize  the  bituation  or 
fully  appreciate  the  importance  of  the  devel(^ment  of  their  Nation's 
Capital,  with  some  jealousy.  It  seems,  to  them  as  though  they  would  be 
very  glad  to  have  the  Capital  located  in  their  own  towns  if  they  could 
receive  such  munificent  appropriations,  and  they  rather  begrudge  what 
they  are  pleased  to  call  the  "half  and  half  system";  but  it  is  seldom  the 
•case  that  when  men  of  fair  minds  become  fully  acquainted  with  the  real 
situation,  they  begrudge  these  appropriations. 

The  municipality  is  administered  by  three  Commissioners,  appointed 
by  the  President  of  the  United  States,  two  of  them  being  civilians,  and 
the  third  an  army  officer  of  the  Engineer  Corps,  detailed  by  the  President 
to  act  as  a  Commissioner.  The  duties  pertaining  to  the  city  are  divided 
among  these  three  Commissioners,  each  one  of  whom  looks  after  the 
details  of  the  duties  assigned  to  him,  it  requiring,  however,  the  approval 
of  at  least  two  of  the  three  Commissioners  to  secure  action.  The  accounts 
'are  carefully  examined  by  the  officers  of  the  United  States  Treasury, 
both  as  to  the  amounts  paid  and  the  nature  of  the  expenditures.  All 
expenditures  of  one  thousand  dollars  or  more  are  required  by  law  to  be 
under  contract,  and  notice  given  through  the  Washington  papers  that 

proposals  will  be  received,  and  when  the  amount  exceeds  five  thousand 
■dollars,  notice  is  not  only  given  in  the  Washington  papers,  but  in  the 

New  York  papers  and  the  papers  of  other  cities. 

It  is  claimed,  and  justly  so,  I  think,  that  this  form  of  government 

is  the  most  economical  of  any  city  in  the  country,  and  is  certainly,  in 

view  of  all  considerations,  the  best  that  could  be  devised  for  the  District 

of  Columbia. 
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The  Constitution  of  the  United  States  provides  that  in  the  establish- 
ment of  this  location  as  the  permanent  seat  of  the  Nation's  Capital  Con- 
gress shall  have  power  "to  exercise  exclusive  legislation"  over  it  **in  all 
cases  whatsoever."  Congress  has,  however,  delegated  to  the  Commis- 
sioners the  right  to  make  local  police  regulations,  and  such  laws  as  are 
usually  applicable  to  the  administration  of  minor  municipal  matters. 

You  are  to  learn,  from  papers  which  will  be  read  here  by  gentlemen 
connected  with  the  District  Government,  what  has  been  done  up  to  this 
time  in  the  matter  of  improvements  in  streets,  alleys,  etc.  We  believe 
that  we  have  made  a  fair  beginning;  we  believe  that  we  ar^  on  the 
right  track  as  to  the  work  which  is  now  being  done,  and  that  which  we 
propose  to  do;  we  believe  that  we  have  been  wise  in  excluding,  as  we 
hope  we  have,  the  over-heatl  trolley  and  those  things  which  go  to  dis- 
figure  the  city;  we  believe  that  we  have  the  best  street-car  system  in 
the  world;  that  our  wide  streets  and  beautiful  avenues,  adorned  with 
abundant  foliage,  should  be  extended  into  the  suburbs,  so  that,  in  the 
course  of  a  comparatively  short  time,  the  distinction  which  is  now  made 
between  the  City  of  Washington  and  the  Suburbs,  or  the  County,  will 
be  done  away  with,  and  it  will  be  one  beautiful  city,  laid  out  and  built 
up  on  the  magnificent  plan  adopted  one  hundred  years  ago. 

We  beg  you  to  beat  in  mind,  as  you  inspect  our  city  and  see,  as 
you  probably  will,  some  defects  which  you  think  should  not  exist,  that 
we  are  doing  the  best  we  can  with  the  rather  meagre  amount  of  money 
which  Congress  allows  us  each  year;  that  already  plans  have  been  per- 
fected by  which  the  steam  railroads  will  remove  their  tracks  from  the 
streets  and  do  away  with  the  objectionable  and  deadly  grade  crossings; 
that  the  unsightly  and  unhealthy  Eastern  Branch  fats,  which  are  such  a 
menace  to  health,  are  soon  to  be  reclaimed;  that  a  recent  law  of  Congress 
will  enable  us,  within  a  very  short  time,  to  compel  every  house  to  be 
connected  with  running  water  and  supplied  with  the  latest  sanitary  con- 
ditions; that  a  careful  study  is  being  made  of  the  subject,  with  the  expec- 
tation that  soon  legislation  will  be  passed,  enabling  us  to  take  down 
every  over-head  wire  that  now  exists  and  put  it  under  ground. 

These  things  naturally  appeal  to  you,  not  only  as  those  interested 
in  the  subject  of  Municipal  Improvement,  but  doubly  so  because  'of  your 
rights  and  interests  in  the  National  Capital.  We  will  be  glad  to  have 
your  help  in  securing  its  development,  your  suggestions  and  your  assist- 
ance; and  we  venture  to  express  the  hope  that  your  stay  among  us  may 
be  pleasant  and  agreeable,  and  that  it  will  result  in  a  clearer  understand- 
ing and  appreciation  of  the  relations  which  exist  between  the  District 
and  the  Federal  Government;  in  a  hearty  cooperation  on  your  part,  and 
through  you  that  of  youi  representatives  in  Congress,  in  the  effort  to 
have  our  great  country  iitly  represented  here  in  the  city  selected  for 
its  National  Capital. 
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The  President:  Mr.  Commissioner,  I  am  sure  the  members 
of  the  convention  have  been  especially  interested  in  listening  to 
your  account  of  the  improvements  which  have  been  made  in 
Washington.  Those  oi  us  who  came  here  early  have  enjoyed 
driving  and  walking  around  your  beautiful  city  and  I  am  sure  we 
have  seen  many  things  that  will  be  of  advantage  to  us  in  ad- 
vancing the  improvements  of  our  owti  cities. 

As  President  it  is  my  duty  to  deliver  a  brief  address  and  I 
will  proceed  to  do  so  now. 

To  THE  Members  of  the  American  Society  of  Municipal  Improve- 
ments: 

Since   the  last  convention   of  the  American   Society  of  Municipal 
« 

Improvements,  in  Nashville,  Tenn.,  great  events  have  occurred  in  this 
country,  adding  a  new  "chapter  to  its  history,  the  far-reaching  effects  of 
which  we  may  not  yet  realize. 

We  know,  however,  that  while  we  have  been  wonderfully  successiul 
in  the  war  with  Spain  and  in  the  direct  results  growing  out  of  the  war, 
we  could  hardly  have  foreseen  the  importance  of  the  events  indirectly 
resulting  from  it. 

Dewey  and  Sampson  and  Schley  have  demonstrated  to  the  world 
the  power  of  the  American  navy.  England  and  America,  with  so  many 
interests  in  common,  have  had  much  of  the  old  bitterness  of  feeling 
removed;  and  above  all,  we  have  become  a  united  people  in  heart  as 
well  as  in  name,  and  ready  to  work  together  for  the  common  good  of  all. 

The  general  government  has  had  a  severe  experience  this  year  with 
the  dangers  arising  from  assembling  large  bodies  of  men  together,  and 
has  found  that  the  best  possible  sanitary  arrangements  must  be  made  to 
protect  their  health. 

People  crowd  into  our  cities,  and  the  members  of  this  Society, 
representing  as  they  do  the  governing  and  working  power  of  so  many 
cities,  have  a  special  responsibility  resting  upon  them. 

Are  the  streets  and  avenues  of  your  city  in  good  condition,  and  are 
they  kept  clean?  Is  your  city  properly  sewered,  and  have  you  a  water 
supply  uncontaminated  and  kept  in  such  condition  that  your  health  and 
that  of  your  families  is  not  endangered  by  drinking  it?  In  answering 
these  questions  we  realize  how  much  the  health  and  comfort  of  the 
hundreds  of  thousands  of  people  we  represent  is  placed  in  our  care. 

We  come  together  once  a  year  to  listen  to  the  reading  of  carefully 
prepared  papers,  by  some  of  our  members,  on  the  various  subjects  relat- 
ing to  city  improvements,  and  in  the  discussions  which  follow  the  actual 
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experience  of  the  different  cities  is  clearly  brought  out;  but  in  addition  to 
that,  the  visits  made  by  us  each  year  to  a  different  one  of  our  larger 
cities,  enabling  us  to  study  on  the  ground  the  best  work  done  in  each, 
gij'e  us  all  an  experience  and  training  that  must  be  of  great  advantage 
to  the  city  we  represenL 

Our  first  meeting  was  held  in  Buffalo,  probably  the  first  city  in  this 
country  to  decide  that  smoothly-paved  and  clean  streets  were  a  necessity; 
and  its  citizens  and  officials  must  have  had  the  courage  of  their  convic- 
tions to  show  by  their  example  what  a  progressive  city  could  do. 

Three  years  ago  we  met  in  Cincinnati,  an  ideal  convention  city,  built 
on  its  seven  hills,  its  inclined  plains  and  stationary  engines  making  easy 
access  to  their  very  top.  Miles  of  finely  paved  streets  and  its  extensive 
sewer  construction  showed  it  to  be  another  of  our  very  progressive 
cities,  and  in  its  hospitality  it  could  not  easily  be  excelled. 

Two  years  ago  we  were  in  Chicago, -that  marvel  of  the  West,  with 
its  beautiful  parks  and  fme  suburban  drives.  To  improve  its  sewer  sys- 
tem it  has  not  hesitated  to  change  the  course  of  a  river,  and  some  day  it 
will  be  at  the  head  of  navigation  of  the  Mississippi.    ■ 

Last  year  we  were  at  Nashville,  Tenn.,  a  city  with  energy  enough  to 
successfully  carry  on  a  great  Exposition,  and  which  will  easily  in  its 
improvements  rank  as  one  of  the  foremost  cities  of  the  South.  And  this 
year  we  come  to  the  National  Capital,  the  city  in  which  we  all  feel  a  per- 
sonal interest  and  a  special  pride;  and  in  passing  through  its  finely 
paved  streets  and  avenues,  and  in  admiring  its  beautiful  paries  and  public 
grounds,  we  fully  realize  that  thoroughly  trained  and  conscientious  men 
are  at  the  head  of  the  public  work  in  Washington. 

At  the  convention  held  last  year,  our  Committee  on  Street  Paving 
recommended,  among  other  things,  that  where  a  contractor  was  required 
to  guarantee  his  work  for  a  term  of  years,  especially  in  asphalt  pave- 
ment, the  condition  of  the  pavement  at  the  end  of  the  term  should  be 
specifically  stated.  The  City  of  Newark  this  year  partly  adopted  these 
suggestions,  and  instead  of  paving  with  asphalt  under  specifications 
calling  for  a  five-year  guarantee  with  indefinite  requirements,  now 
requires  a  ten-year  guarantee  under  bonds  given  by  a  responsible  Trust 
Company,  and  the  exact  condition  in  which  the  pavement  is  to  be  at  the 
end  of  that  term,  in  order  to  be  accepted,  is  stated.  Under  the  old  spe- 
cifications, for  several  years  only  Trinidad  Lake  asphalt  was  used;  last 
year  the  bidders  were  limited  to  four  different  kinds,  and  this  year,  under 
the  more  severe  and  definite  specifications,  the  door  was  thrown  wide 
open  to  all  asphalts.  Any  responsible  company  or  individual  giving 
approved  bonds  is  given  the  contract,  provided  the  bid  is  the  lowest. 

The  first  asphalt  laid  in  Newark  was  in  the  year  1890,  and  from  that 
time  until  1894  it  cost  about  $2.85  per  yard.    This  was  laid  by  the  Barber 
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Asphalt  Company,  and  virtually  without  competition;  last  year  the  price 
got  down  to  $2.35  per  yard,  and  this  year,  with  the  ten-year  guarantee, 
but  open  to  all,  the  price  has  been  about  $1.50  per  yard.  The  city,  how- 
ever, agrees  to  pay,  in  addition  to  that  amoun-t,  25  cents  per  yard  for  the 
second  term  of  five  years,  for  maintenance  and  repairs. 

We  have  also  required  this  year  a  five  year  guarantee  on  oblong 
granite  block  pavement;  notwithstanding  which  the  price  has  been  re- 
duced from  about  $2! 50  per  yard  in  1893  and  1894  to  $1.50  per  yard  this 
year  when  laid  on  sand,  and  in  like  proportion  when  laid  in  concrete. 
Perhaps  1  should  add  that  New  York  City,  only  nine  miles  away,  stopped 
almost  entirely  its  paving  work  this  year,  and  that  may  have  helped  to 
reduce  the  price  to  the  neighboring  cities. 

In  all  our  progressive  cities,  and  we  all  want  to  be  considered  pro- 
gressive, the  conditions  are  now  entirely  different  from  fifteen  years  ago. 
Even  Washington  at  that  time,  or  a  little  earlier,  had  an  unenviable  repu- 
tation for  the  condition  of  its  streets,  and  a  number  of  other  cities  gloried 
in  their  cobblestone  pavements. 

But  the  great  advance  made  during  the  last  few  years  in  city  devel- 
opment has  taken  a  large  amount  of  money,  the  annual  outlay  for  ex- 
penses has  been  greatly  increased,  municipal  bonds  are  becoming  a 
burden;  and  as  a  natural  result  there  is  such  an  increase  in  the  tax  rate 
as  to  cause  alarm  to  many  citizens. 

During  this  same  time  in  all  our  cities  a  wonderful  advance  has  also 
taken  place  in  the  value  of  the  franchises  which  have  been  given  to  so 
many  companies,  to  use  the  public  streets  to  carry  on  their  business. 

These  franchises  are  worth  nearly  as  much  as  the  land  fronting  on 
the  streets  through  which  their  grants  and  privileges  extend.  They  have 
a  recognized  value  to  buy  and  sell  and  their  earnings  and  dividends  bear 
out  that  value;  but  when  it  comes  to  the  valuation  on  which  they  pay 
taxes  there  is  a  wonderful  drop,  and  the  result  is  that  they  bear  only  a 
small  part  of  the  public  burdens  that  properly  belong  to  them,  and  the 
tax  burdens  of  others  are  proportionally  increased.  I  know  of  no  reason 
why,  according  to  the  true  value  of  these  properties,  they  should  not 
contribute  their  share  to  the  support  of  the  public  schools,  to  the  cost 
of  maintaining  our  courts,  and  all  the  other  expenses  of  city  and  state 
government,  the  same  as  other  property. 

True,  in  nearly  all  cases  these  franchises  were  given  away  as  if  they 
had  no  value,  but  is  that  any  reason  why,  after  their  enormous  value  is 
fully  established,  they  should  not  be  treated  as  other  property  and  an- 
nually contribute  their  full  share  to  the  tax  collector? 

Beyond  our  churches  and  schools  and  charitable  institutions,  we  want 
no  favored  class,  and  our  influence  should  be  exerted  to  see  that  all  prop- 
erty stands  equally  before  the  law. 
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In  conclusion,  I  wish  again  to  thank  the  members  of  this  society, 
for  myself,  and  on  behalf  of  the  city  of  Newark,  which  I  am  privileged  to 
partly  represent,  for  the  honor  of  being  chosen  as  President,  and  I  trust 
this  convention  will  be  a  source  of  great  profit  to  us  all. 

The  President:  The  next  business  on  the  program  is 
th-e  consideration  of  applications  for  membership. 

The  following  names  were  presenited  for  membership,  and  on 
motion  the  Secretary  was  instructed  to  cast  the  vote  of  the  asso- 
ciation, declaring  them  duly  elected  members  of  the  society. 

• 

Horace  Andrews,  Albany,  N.  Y. 

Gilbert  S.  Vickery,  Bangor,  Me. 

W.  C.  Woodward,  Washington,  D.  C. 

W.  F.  McFarland,  Washington,  D.  C. 

A.  W.  Dow,  Washington,  D.  C. 

W.  P.  Richards,  Washington,  D.  C. 

A.  E.  Phillips,  Washington,  D.  C. 

W.  Burns,  Toronto,  Canada. 

C.  H.  Rust,  Toronto,  Canada. 

George  Wilson,  Toronto,  Canada. 

A.  W.  Campbell,  Toronto,  Canada. 

Oscar  Knebel,  Rochester,  N.  Y. 

Maurice  J.  Freiberg,  Cincinnati,  O. 

C.  M.  Holloway,  Cincinnati,  O. 

L.  Markbreit,  Cincinnati,  O. 

William  B.  Melish,  Cincinnati,  O. 

Theodore  A.  Leisen,  Wilmington,  Del. 

Daniel  Bush,  Milwaukee,  Wis. 

William  M.  Leftwich,  Jr.,  Nashville,  Tenn. 

James  M.  Seymour,  Newark,  N.  J. 

Theodore  C.  Hewson,  Newark,  N.  J. 

Joseph  M.  Byrne,  Newark,  N.  J. 

M.  F.  McLaughlin,  Newark,  N.  J. 

James  Owen,  Newark,  N.  J. 

Charles  A.  Van  Kewen,  Jersey  City,  N.  J. 

James  S.  Nolan,  Jersey  City,  N.  J. 

George  T.  Bouton,  Jersey  City,  N.  J. 

Julian  Kendrick,  Birmingham,  Ala. 

Michael  J.  Healy,  Buffalo,  N.  Y. 

Frank  V.  Bardol,  Buffalo,  N.  Y. 
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The  President:  The  next  business  is  the  report  of  the 
Secretary. 

The  Secretary,  Mr.  D.  L.  Fulton,  read  the  following  report: 

REPORT  OF  THE  SECRETARY. 

Allegheny,  Pa.,  Oct.  21,  1898. 

To  THE  American  Society  Municipal  Improvements: 

Sirs:  I  have  the  honor  to  present  the  following  report  as  your 
Secretary  for  the  past  year,  beginning  October  i,  1897,  and  closing  Oc- 
tober 10,  i898: 

4     Receipts. 

Initiation  fees  from  two  cities $10.00 

Dues  from  loi  members 303.00 

Certificates  of  membership,  10 10.00 

Two  reports  of  1895  at  25  cents .50 

Nine  reports  of  1806  at  $1.00 9.00 

Two  hundred  ,sixty-nine  reports  1897  at  $1.00 269.00 

Total $601.50 

Disbursements. 

Oct.  8,  1897,  paid  Treasurer  Kennedy $240.00 

Nov.  19,   1897,  paid  Treasurer  Kennedy 60.25 

Oct.  10,  1898,  paid  Treasurer  Kennedy 56.00 

Oct.  1 1,  1898,  paid  Treasurer  Kennedy .40 

Total $356.65 

Sept.  10,   1898.  paid  Swain  &  Tate  Co $125.00 

Oct.  5,  1898,  paid  Swain  &  Tate  Co 50.00 

Oct.  II,  1898,  paid  Swain  &  Tate  Co 69.85 

Total $244,85 

Recapitulation. 

Received  from  all  sources $601.50 

Paid    treasurer $356.65 

Paid  Swain  &  Tate  Co 244.85 

$601.50  $601.50 

The  reason  for  paying  the  bill  of  Swain  &  Tate  Co.  of  Milwaukee, 
Wis.,  for  pubHcation  of  last  annual  report,  the  amount  of  $244.85,  was 
that  the  money  for  the  extra  reports  was  sent  direct  to  me  to  save  con- 
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fusion,  from  the  fact  that  I  am  delegated  to  disburse  the  reports;  as  the 
money  came  in  I  paid  i'  direct  to  the  above  firm,  taking  their  receipts^ 
for  same,  which  have  been  forwarded  to  the  Treasurer,  Mr.  John  L. 
Kennedy. 

Our  President,  Mr.  Harrison  Van  Duyne  of  Newark,  N.  J.,  kindly 
came  to  the  relief  of  the  society  in  advancing  one  hundred  dollars  to  help- 
pay  the  printing  bill,  so  that  with  the  money  be  advanced  and  the  amount 
received  from  extra  copies  we  have  been  able  to  pay  the  bill  in  full. 

Our  attendance  at  Nctshville  last  fall  was  below  the  average  and  is  ta 
be  accounted  for  from  the  fact  that  yellow  fever  existed  in  the  South 
at  that  time  and  many  were  deterred  from  attending  on  that  account. 

During  the  past  year  I  have  carried  on  the  correspondence  of  the 
society  and  answered  all  letters  of  inquiry  sent  me  to  the  best  of  my 
ability,  and  have  tried  in  all  cases  to  stimulate  interest  in  the  society  and 
get  our  cities  interested  in  the  great  work  before  us. 

All  the  members  of  the  several  committees  have  been  notified  of 
their  appointment,  and  1  have  sent  notices  to  all  members  as  well  as 
those  persons  who  have  been  members,  but  who  have  not  been  in  attend- 
ance for  several  meetings;  I  have  also  sent  invitations  to  many  city 
officials,  whose  names  I  have  secured,  who  have  never  have  attended  our 
meetings. 

I  helped  all  I  could  in  the  preparation  of  our  last  annual  report,  and 
may  say  that  the  society  is  much  indebted  to  its  President.  Mr.  Van 
Duyne,  Past  Presidents,  Messrs.  Benzenberg  and  Herrmann,  for  the  ex- 
cellence of  the  annual  report. 

Much  delay  was  caused  by  matters  in  connection  with  the  last  report 
after  it  reached  the  Secretary,  which  could  not  be  remedied  any  sooner 
and  which  are  not  likely  to  occur  again. 

I  would  recommend  that  all  the  members  send  the  Secretary  the 
names  of  any  city  officials  who  would  likely  be  interested  in  our  society, 
so  that  he  could  communicate  with  them  and  try  to  get  them  to  become 
members  of  this  organization,  and  each  member  should  also  do  his  b<*st 
to  get  his  neighboring  city  officials  interested  so  that  our  work  may  be 
put  in  the  hands  of  all  riur  cities  and  our  membership  increased. 

Thanking  the  members  and  officers  for  their  kind  assistance,  I  am, 
most  respectfully,  D.  L.  FULTON, 

Secretary. 

Tup:  President:  Genitlemen,  you  have  heard  the  report  of 
the  Secretary.  What  is  the  pleasure  of  the  convention  with 
reference  to  this  report? 
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Mr.  Benzenberg:  I  move  the  report  be  received  and  re- 
ferred to  the  Finance  Committee. 

The  motion  was  agreed  to. 

The  President:  The  next  report  in  order  is  that  of  the 
Treasurer.  I  will  state  that  the  Treasurer,  Mr.  John  L.  Ken- 
nedy, was  unavoidably  prevented  from  being  with  us  at  this 
meeting.  He  has  sent  on  his  report  to  me  and  I  have  handed  :t 
to  the  Finance  Committee.  The  Secretary  will  read  his  report, 
to  which  you  will  now  listen. 

The  Treasurer's  report  was  read  by  the  Secretary,  as  follows : 

REPORT  OF  THE  TREASURER. 

To  THE  Honorable,  the  Finance  Committee  op  the  American 
Society  of  Municipal  Improvements,  in  Session  at  Washing- 
ton, D.  C,  October,  1898: 

The  undersigned  hereby  exhibits  an  account  of  his  receipts  and  dis- 
bursements as  Treasurer  of  the  said  society  during  the  third  year  in- 
which  he  has  served  in  ihat  capacity,  beginning  October  5,  1897. 

Cash  Receipts. 
1897. 
Oct.  5th. .  .Ani't  cash    on   hand  as  per   settlement  approved  by 

your  Finance  Committee $25.93 

Oct.  8th . . .  From  D.  L.  Fulton,  Secretary 240.00 

Oct.  8th ...  From  L.  W.  Rundlett  for  copy  of  report  of  1896....  i.co 
Nov.  ioth..Froin   D.   L.    Fulton,   Sec'y,  as  per  his   letter  Nov. 

loth,  1897   60.25 

1898. 

Oct.  8th. .  .From  D.  L.  Fr.lton,  Sec'y,  as  per  letter,  Oct.  6th,  1898        56.00 

Oct.  17th.  .From  D.  L.  Fulton,  Sec*y,  as  per  letter  Oct.  13th,  i8«j8  .40 

$383.58 
•  Disbursements. 

1897. 

Oct.  30th ..  Paid  T.  A.  McNairy's  account  of  Sept.  30th,  1897, 
for  stationery,  etc.  Approved  by  Secretary  Fulton 
and  President  Herrmann $1 1.80 

Oct.  30th . .  Paid  D.  L.  Fulton's  account,  for  stamps  and  express- 
age.  Approved  by  Secretary  Fulton  and  President 
Herrmann    4.56 

Nov.  3d.  ...Paid  A.  D.  Thompson,  expense  Committee  on  Street 

Paving    50.00 
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Nov.  3d.  ...Paid    August    Herrmann,    for   amount   advanced   to 

society  Feb.  27th,  1897 150.00 

Nov.  i6th..Paid  J.  F.  Galloway  &  Co.  on  account  ($97.50),  for  re- 
porting proceedings  of  the  fourth  annual  meeting 
of  the  society.  Approved  by  Secretary  Fulton  and 
President  Van  Duyne 50.00 

Nov.  i9th..Pjfid  J.  F.  Galloway  &  Co.  balance  of  said  account..        47- 5^^ 

1898. 

Mar.  nth.. Paid  T.  A.  McNairy,  for  stationery,  etc.  Account  ap- 
proved by  Secretary  and  President  Van  Duyne 6.90 

Oct.  8th ...  Paid  D.  L.  Fulton's  account  for  postage,  expressage, 

etc.    Approved  by  President  Van  Duyne 56.10 


$376.86 
Aftiount  now  in  treasury 6.72 


$383.5.^ 
For  the  accounts  paid  as  above  showii,  the  receipts  of  the  parties 
to  whom  payments  were  made  are  herewith  submitted  and  for  the  bal- 
ance shown  to  be  in  the  treasury — $6.72 — z  certificate  of  deposit  in  the 
Fourth  National  Bank  of  Nashville,  Tenn.,  payable  to  the  order  of  your 
Treasurer,  is  also  herewith  exhibited. 

Recapitulation. 

Cash  on  hand  at  last  settlement $25.93 

Received  from  L.  W.  Rundlett i.oo 

Received  from  D.  L.  Fulton,  Sec'y 356.65 


Total $383.58 

Disbursed: 

Sundry    accounts $376.86 

Cash  in  treasury 6.72  $383.58 


The  foregoing  stat^'.ment  shows  all  the  transactions  of  your  Treasurer, 
but  he  is  pleased  to  add  that  our  worthy  Secretary,  Mr.  D.  L.  Fulton, 
reports  that  he  has  received  cash  as  follows: 

For  269  reports  of  meeting  of  1897,  at  $1.00  each $269.00 

Annual  dues  from  loi  members,  at  $3.00  each 303.00 

Initiation  fees  Trom  two  cities,  at  $5.00  each 10.00 

Ten  certificates  of  membership,  at  $1.00  each 10.00 

Two  reports  of  meeting  of  1895,  at  25  cents .50 

Nine  reports  of  meeting  of  1896,  at  $1.00 9.00 

Total $601.50 

Of  this  amount  he  paid  to  your  Treasurer  as  above  shown      356.65 

Leaving  to  be  accounted  for  by  the  Secretary $244.85 
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The  Secretary  has  submitted  to  your  Treasurer  the  receipted  bill  of 
Swain  &  Tate  company  of  Milwaukee  for  printing  500  copies  of  the  pro- 
ceedings of  our  Fourth  Annual  Convention.  Said  account  being  ap- 
proved by  Mr.  G.  H.  Benzenberg  of  the  Executive  Committee  and  being 

for $344.85 

On    this    said    amount    our    worthy    President,    Harrison    Van 

Duyne,  paid  from  his  own  means .  100.00 

Leaving  a  balance  on  said  account  of $244.85 

This  balance  was  paid  by  the  Secretary  from  the  funds  collected  by 
him  as  hereinbefore  shown,  and  he  thus  balances  his  account  with  your 
Treasurer. 

The  said  receipted  bill  of  the  Swain  &  Tate  company  is,  herewith 
submitted. 

It  will  now  be  observed  that  the  society  is  indebted  to  President  Van 
Duyne  for  money  advanced  by  him,  as  above  shown,  in  the  sum  of  $100. 

It  may  also  be  noted  that  at  our  annual  meeting  in  1897  it  yras  agreed 
that  our  Secretary  should  be  paid  $100  for  his  services,  which  amount  has 
not  been  paid  for  want  of  funds. 

All  of  which  is  respectfully  submited,  this  October  25,  1898. 

JOHN  L.  KENNEDY, 
Treasurer  of  American  Society  of  Municipal  Improvements. 

The  President:  You  have  heard  the  report  of  the  Treas- 
urer. I  suppose  the  report  of  the  Finance  Committee  should 
come  in  immediately  following  the  report  of  the  Treasurer, 
before  action  is  taken  upon  it. 

The  report  of  tfh^  Finance  Committee  was  read  by  its  Chair- 
man, Mr.  F.  J.  O'Brien,  as  follows: 


REPORT  OF  FINANCE  COMMITTEE. 

American  Society  of  Municipal  Improvements: 
Gentlemen: 

Your  Committee  on  Finance  would  report  that  they  have  examined 
the  report  of  the  Treasurer,  checked  up  the  receipts  and  vouchers  for 
disbursements,  and  find  the  same  to  be  correct. 

The  Treasurer's  books  show  that  there  is  apparently  now  on  hand  in 
the  treasury  a  balance  of  $6.72,  and  we  find  on  further  investigation  that 
there  is  an  outstanding  indebtedness  as  follows: 
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Secretary's  salary   $100.00 

President  Van  Duyne,  for  money  advanced 100.00 

Sundry  small  bills 10.00 

Making  a  total  deficiency  of $203.28 

There  has  been  collected  from  all  sources  the  sum  of  $60.50,  which 
we  firfd  is  not  enough  money  to  run  the  Society  as  it  is  run  at  present. 

Your  Committee  would  therefore  recommend  that  the  annual  dues 

be  increased  to  $5.00  per  annum,  in  order  that  we  may  pay  our  debts 

when  they  become  due.     Respectfully  submitted, 

F.  J.  O'BRIEN, 

Chairman. 

The  President:  Gentlemen,  you  have  heard  the  report  of 
ttie  Treasurer  and  the  report  of  the  Finance  Comimittee,  What 
is  your  pleasure  in  reference  to  these  reports? 

On  motion  the  reports  were  received  and  placed  on  file. 

The  President:  Next  in  order  is  the  report  from  the  Ex- 
ecutive Committee,  which  will  be  presented  by  Mr.  George  H. 
Benzenberg. 

The  report  of  the  Executive  Committee  was  read  by  Mr. 
Benzenberg,  as  follows: 

REPORT  OF  EXECUTIVE  COMMITTEE. 

Washington,  D.  C,  October  26th,  1898. 

To  THE  Members  of  the  American  Society  of  Municipal  Improve- 
ments: 
Gentlemen: 

After  a  general  discussion  of  the  affairs  of  the  society,  your  com- 
mittee recommends  that  the  constitution  be  amended  as  follows: 

Amend  Article  7,  Section  i,  as  follows:  After  the  word  "decide" 
add  the  following: 

Provided,  however,  that  the  date  may  be  changed  for  cause  with 
the  approval  of  two-thirds  of  the  Executive  Committee,  all  the  mem- 
bers to  be  notified  of  such  change  in  accordance  with  Article  6,  Sec- 
tion 2. 

Your  committee  also  recommends  that  Article  3,  Section  2,  of  the 
constitution  be  amended  to  read  as  follows: 

Article,  3,  Section  2,  Fees  and  Dues:  Municipalities  shall  not  be 
required  to  pay  any  dues,  but  each  individual  representing  any  depart- 
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ment  of  the  municipality  that  has  acquired  a  memibership  in  the  society, 
or  any  associate  member,  shall  pay  $5.00  per  annum  as  dues,  same  to 
be  pajrable  on  or  before  the  date  of  the  annual  meeting. 

Your  committee  further  recommends  that  Article  6,  Section  4,  s'hall 
be  amended  by  adding  to  said  section  the  following  paragraph: 

The  Executive  Committee  shall  be  directed  to  keep  an  accurate  list 
of  the  members  of  the  society,  and  to  ascertain  from  time  to  time 
whether  or  not  such  members  are  still  municipal  officers,  and  if  not  to 
take  such  steps  as  may  be  necessary  to  secure  new  members  from  such 
cities  in  whkh  members  of  the  society  are  no  longer  municipal  officers. 
Th's,  with  a  view  of  insuring  the  permanency  of  the  association,  as  well 
as  maintaining  and  increasing  the  membership  thereof. 

Under  Article  9,  Section  i,  of  the  constitution  any  proposed  amend- 
ment must  be  submitted  in  writing  on  the  first  day  of  the  annual  meet- 
ing. This  section  also  provides  that  the  constitution  may  only  be 
amended  on  or  after  the  second  day  of  any  annual  meeting  of  the  society 
by  a  two-thirds  vote  of  all  the  members  voting.  We  therefore  recom- 
mend that  this  report  be  made  a  special  order  for  2:30  o'clock  to-morrow. 

Respectfully  submitted, 

G.  H.  BENZENBERG. 

AUG.  HERRMANN. 

D.  L.  FULTON. 

HARRISON  VAN  DUYNE. 

A.  D.  THOMPSON. 

On  motion  the  report  of  the  Executive  Committee  was  made 
the  special  order  for  to-morrow  at  2:30  p.  m. 

The  President:  The  morning  has  been  occupied  prin- 
cipally in  presenting  the  reports  of  the  officers.  One  committee 
report  is,  however,  on  the  program  for  this  morning's  ses- 
sion, that  o-f  the  "Committee  on  Electric  Street  Lighting."  Is 
Mr.  F.  W.  Cappelen,  City  Engineer  of  Minneapolis,  present? 

The  Secretary:  Mr.  President,  he,  has  sent  me  his  printed 
report,  stating  that  he  hoped  to  be  here,  but  asking  m-e  to  pre- 
sent his  report  in  case  he  could  not  come. 

Mr.  Herrmann:  We  have  never  gone  into  the  presentation 
of  papers  at  our  first  morning's  session  and  I  therefore  move 
that  this  report  be  postponed  till  the  evening  session  and  that 
we  take  a  reces-s  until  2  o'clock. 

The  motion  was  agreed  to. 

Accordingly  the  society  took  a  recess  until  2  o'clock  p.  m. 
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WEDNESDAY,  OCTOBER  26.  1898.— AFTERNOON. 

The  President:  The  session  this  afternoon  will  be  mainly 
given  to  the  Commfittee  on  Sewerage  and  Sanitation,  and  the 
first  paper  is  a  report  upon  the  "Utilization  of  Sewage  of  Vienna. 
Austria,"  a  translation  by  Capt.  Lansing  H.  Beach,  Engineer 
Commissioner  of  Washington.  I  know  we  shall  all  be  glad  to 
hear  from  Captain  Beach. 

Captain  Beach:  I  wish  to  state  that  this  paper  is  strictly  a 
translation  of  a  report  made  to  the  Austrian  Government  by  a 
commission  of  experts  appointed  by  the  government  for  the 
purpose  of  determining  the  fertilizing  value  of  the  sewage  of  the 
city  of  Vienna.  There  are  no  commenlts  and  no  remarks  in  the 
text  of  it.  The  report  has  been  cut  down  considerably,  and  I 
hope  you  will  not  find  it  too  long  as  it  is. 


(See  part  II.  for  all  Reports  of  Committees,  Papers  and  Dis- 
cussions thereon.) 


Thereupon  the  convention  adjourned  until  8  p.  m. 


OCTOBER  26,  1898.— EVENING. 

The  convention  was  called  to  order  at  8:15  o'colck  p.  m,  hy 
the  President: 

The  President:  The  first  report  for  the  evening  session 
is  the  report  of  the  Committee  on  Taxation  and  Assessment. 
Mr.  August  Herrmann,  President  of  the  Board  of  Trustees, 
Commissioners  of  Waterworks,  Cincinnati,  Ohio,  is  the  Chair- 
man. 

Mr.  Herrmann:  Mr.  Chairman  and  Gentlemen,  our  com- 
mittee has  no  report.  I  believe  I  am  the  only  member  present, 
altliougih  I  understand  that  Mr.  Homer  will  be  here  to-morrow. 
I  have,  however,  prepared  a  paper  entitled  '*Rates  of  Taxation 
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in  the  Larger  Cities  of  the  Uni/ted  States,**  and  with  your  per- 
mission I  will  read  it  to  you. 


(See  Part  II.  for  all  Reports,  Papers,  etc.) 

The  President:  The  constitution  of  our  society  provides 
that  on  the  second  day  of  the  annual  meriting  officers  for  the 
ensuing  year  shall  be  chosen,  and  also  the  place  selected  for  the 
next  meeting  of  the  society.  It  has  been  customary  to  name 
on  the  previous  day  a  committee  of  five  members  on  each  of 
these  subjects. 

Captain  Beach:     I  move  that  the  custom  be  followed. 

The  President:  Then  the  motion  will  be  that  two  com- 
mittees, of  five  members  each,  be  chosen,  one  to  nominate 
officers  and  the  other  to  suggest  a  place  of  meeting  for  the  next 
convention. 

The  motion  was  agreed  to. 

The  President:  How  will  you  choose  the  committees? 
First,  the  Committee  to  Nominate  Officers. 

Mr.  Benzenberg:  I  think  the  selection  of  the  committee 
should  be  made  by  the  members  of  the  association  in  making 
nominations.  . 

The  following  nominations  were  then  made  for  members  of 
the  Committee  to  Nominate  Officers  for  the  ensuing  year: 

Mr.  A.  D.  Thompson,  of  Peoria,  111. 
Mr.  G.  H.  Benzenberg,  of  Milwaukee,  Wis. 
Mr.  August  Herrmann,  Cincinnati,  Ohio. 
Mr.  M.  R.  Sherrerd,  of  Newark,  N.  J. 
Capt.  Lansing  H.  Beach,  Washington,  D.  C. 

Nominations  were  closed,  and  the  Secretary  was  directed  to 
cast  the  ballot  of  the  association  for  the  five  gentlemen  above 
named  as  the  Committee  on  Selection  of  Officers  for  the  en- 
suing year,  which  he  accordingly  did. 
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The  President:     We  will  next  proceed  to  the  nomina- 
tion of  a  Committee  to  Select  the  Place  of  Meeting  next  year. 
The  following  nominations  were  made: 

BAnard  Saunders,  of  Toronto,  Canada. 

« 

S.  J.  Brockman,  of  Milwaukee,  Wis. 
Charles  F.  Herr,  of  Newark,  N.  J. 
N.  P.  Lewis,  of  Brooklyn,  N.  Y. 
M.  L.  Holman,  of  St.  Louis. 

Nominations  were  closed,  and  the  Secretary  was  directed  to 
cast  the  ballot  of  the  association  for  the  five  gentlemen  above 
named  as  the  Committee  to  Select  the  Place  of  Meeting  for  next 
year,  which  he  accordingly  did. 

The  President  stated  that  he  had  in  his  possession  a  letter 
from  th-e  Mayor  and  Board  of  Trade  of  Niagara  Falls,  inviting 
the  convention  to  meet  there  next  year;  also  a  letter  from  the 
Mayor  of  Detroit,  inviting  the  convention  to  meet  at  Detroit. 
The  Secretary  stated  that  he  had  a  letter  enclosing  a  resolution 
from  the  council  at  Toronto,  asking  the  society  to  meet  there 
next  year. 

On  motion  these  letters  were  referred  to  the  committee  on 
that  subject. 

The  President:  The  report  of  the  Committee  on  Electric 
Street  Lighting  was  laid  over  this  morning.  Mr.  Cappelen  has 
been  unable  to  be  present,  and  the  Chair  suggests  that  the  Sec- 
retary read  the  report. 

Captain  Beach:     I  move  that  the  report  be  read  by  title. 

The  motion  was  agreed  to. 

The  President:  It  will  be  read  by  title,  and  the  members 
will  be  furnished  with  printed  copies  as  far  as  can  be  done. 

Thereupon  the  Secretary  read  the  title,  as  follows: 

"Fifth  Annual  Convention  American  Society  of  Municipal 
Improvements,  Washington,  D.  C,  October,  1898.  Report 
from  the  Committee  on  Electric  Street  Lighting.  F.  W.  Capellen, 
City  Engineer,  Minneapolis,  Minn.,  Chairman." 
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•r  all  Reports,  Papers,  etc.) 

r:     That  finishes  the  program  for  this  even- 
e  some  volunteer  papers. 
i:     If  in  order  at  this  time  I  should  like  to 
ler  Stutler,  Superintendent  of  Street  Cleaning, 
,  and  Mr.  C.  B.  Hunt,  Computing  Engineer 
blumbia.  as  members  of  this  society. 
1   Mr,   Hunt  were  accordingly  unanimously 
tlie  Society, 
r:     There  is  a  matter  to  which  I  would  like 

.   n  of  members.     I  received  a  letter  from  the 

Vice-President  of  the  L'nitc*!  States,  Mr.  Hobart,  to  Mr.  Porter, 
the  Secretarj-  of  the  President,  wliich  I  have  brought  with  me 
to  Washington  witli  a  view  of  arranging  tor  a  reception  of 
this  society  at  the  White  House.  As  you  all  know  the  President 
is  to-day  visiting  at  Philadelphia,  at  the  Peace  Jubilee  there, 
and  will  not  be  back  until  some  time  Friday.  Mr.  Porter  says 
that  early  on  Saturday  aftcrn<ion,  if  any  considerable  number  of 
our  members  expect  to  remain  over,  arrangements  will  be  made 
for  such  a  reception.  Can  I  get  any  idea  of  the  number  who 
will  remain? 

A  Member:  1  understand  that  on  account  of  the  -rain  to-day 
the  city  parade  in  Philadelphia  will  be  put  over  until  Friday. 

The  President:  I  do  not  know  whether  that  will  cause 
the  President's  visit  to  Philadelphia  to  be  lengthened  by  one  day 
or  not. 

A  Member:     We  will  all  be  tJiere. 

The  Presidext:  I  understand,  then,  tliat  nearly  all  expect 
to  be  here  on  Saturday  afternoon. 

Is  there  anything  else  lo  be  brought  before  the  convention 
at  this  time?    If  not,  a  motion  to  adjourn  is  in  order. 

On  motion  the  convention  adjourned  to  meet,  as  per  pro- 
gram, at  2  o'clock  p.  m.  to-morrow,  October  27th,  1898. 
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SECOND  DAY. 

Thursday,  Odtober  27,  1898. 
2  O'clock  p.  m. 

The  President:  The  time  has  come  for  the  report  of  our 
Committee  on  Street  Paving.  I  know  we  shall  need  all  the 
afternoon  in  hearing  from  them  and  in  discussing  their  report. 
You  will  listen  to  the  report  of  the  Committee  on  Street  Paving 
by  the  Chairman,  Mr.  N.  P.  Lewis,  Engineer  of  Highways  of 
Brooklyn.  Th-e  subject  of  his  paper  is  "The  Construction  of 
Surface  Railroad  Tracks  in  Paved  Streets."  But  before  intro- 
ducing M:r.  Lewis  I  think  there  are  some  new  members  to  be 
proposed. 

The  following  gentlemen  were  'then  unanimously  elected 
members  of  the  society: 

James  S.  Nolan,  member  of  the  Board  of  Street  and.  Water 
Commissioners,  Jersey  City,  N.  J. 

Charles  A.  Van  Kuren,  Chief  Engineer  of  the  Board  of  Street 
and  Water  Commissioners,  Jersey  City,  N.  J. 

George  C.  Bouton»  Secretary  of  the  Board  of  Street  and 
Water  Commissioners,  Jersey  City,  N.  J. 

The  President:  Now  wc  will  take  pleasure  in  hearing 
from  Mr.  Lewis. 


(See  Part  II.  for  Reports,  Papers,  etc.) 


Mr.  Benzenberg:  Before  wc  proceed  to  close  I  wish  to  call 
attention  to  the  fact  that  there  was  a  special  ord-er  of  business 
set  for  2:30  o'clock  this  afternoon,  which  has  not  yet  been 
taken  up. 

The  President:     That  is  a  fact.     It  was  overlooked. 

Mr.  Benzenberg:  I  would  like  to  have  some  action  taken 
or  else  have  the  special  order  postponed  to  some  definite  time. 
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The  President:  The  proposed  amend'ments  to  the  consti- 
tution were  made  the  special  order  for  this  afternoon,  but  it  was 
forgotten  when  the  meeting  was  called  to  order.  If  the  Secre- 
tary will  read  the  amendments  I  think  vt-e  can  act  upon  them 
probably  before  adjournment.  The  amendments  are  presented 
by  the  Executive  Committee. 

The  Secretary:    The  first  amendment  is: 

That  Article  7,  Section  i,  be  amended  as  follows: 

"After  the  word  'decide'  add  the  following: 
"Provided,  however,  that  the  date  may  be  changed  for  cause  with  the 
approval  of  two-thirds  of  the  Executive  Committee,  all  the  members  to 
be  notified  of  such  change  in  accordance  with  Article  6,  Section  2." 

The  President:  That  amendment  is  suggested  to  give  a 
little  leeway  as  to  the  time  of  holding  the  convention.  It  seems 
almost  necessary  that  there  should  be  a  provision  of  that  kind 
in  the  constitution. 

On  motion  of  Mr.  Benzenberg  the  amendment  was  adopted. 

The  Secretary:  The  committee  also  recommends  that 
Article  3,  Section  2  of  the  constitution  be  amended  to  read  as 
follows : 

"Artick  3,  Section  2:  Municipalities  shall  not  be  required  to  pay 
any  dues,  but  each  individual  representing  any  department  of  a  munici« 
pality  that  has  acquired  a  membership  in  the  society,  or  any  associate 
member,  shall  pay  $5.00  per  annum  as  dues,  the  same  to  be  payable  on 
or  before  the  date  of  the  annual  meeting." 

The  President:  That  is  really  a  change  in  the  amount 
from  $3  to  $5.  It  seems  to  be  necessary,  as  the  $3  dues  has  not 
produced  enough  revenue  to  run  the  society. 

Mr.  Sherrerd:  Does  it  do  away  with  the  municipalities 
paying  dues  at  all? 

The  Secretary:  The  municipalities  do  not  pay  any  dues 
now. 

.  Mr.  Benzenberg:  The  municipality  has  never  had  to  pay 
any  dues.  The  admission  fee  is  paid  by  the  municipaHty,  but 
the  annual  dues  are  paid  by  the  delegate  representing  the  city. 
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Mr.  Lewis:  Mr.  President,  whilst  this  amendment  is  under 
discussion  I  should  like  to  ask  a  question.  It  is  not  clear  in  my 
mind  now  as  to  what  happens  to  the  membership  of  the  different 
cities  if  they  fail  for  one  year  to  send  any  representative  whatever 
to  this  convention.  Is  it  a  fact  that  a  city  once  a  member  is 
always  a  member? 

The  President:     I  think  so. 

Mr.  Lewis:  And  its  membership  can  be  resumed  at  any 
time? 

The  President:     I  think  so. 

Tlie  amendment  to  Article  3,  Section  2,  above  stated,  recom- 
mendied  by  the  Executive  Committee,  was  unanimously  adopted. 

The  Secretary:  The  committee  further  recommends  that 
Article  6,  Section  4,  be  amended  by  adding  to  that  section  the 
following  paragraph : 

'The  Executive  Committee  shall  be  directed  to  keep  an  accurate  list 
of  the  members  of  the  Society,  and  to  ascertain  from  time  to  time 
whether  or  not  such  members  are  still  municipal  officers,  and,  if  not,  to 
take  such  steps  as  may  be  necessary  to  secure  new  members  from  such 
cities  in  which  members  of  the  society  are  no  longer  municipal  officers. 
This  with  a  view  of  insuring  the  permanency  of  this  Association,  as  well 
as  maintaining  and  increasing  the  members-hip  thereof." 

Mr.  Sherrerd:     I  move  the  adoption  of  that  amendment. 

Tlie  motion  was  seconded. 

Mr.  Andrews:  I  should  like  to  inquire  whether  when  a 
municipal  officer  goes  out  of  office  that  discontinues  his  mem- 
bership in  the  society. 

The  President:  There  is  a  provision  in  the  constitution 
now  that  he  may  continue  as  an  associate  member,  having  all 
the  rights,  privileges  and  powers  of  a  member  except  the  right 
to  hold  office  and  the  right  to  vote.  t 

The  Secretary:     Wc  have  several  associate  members. 
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Mr.  Jones:  In  the  event  of  a  member  not  being  a  civic 
representative,  if  he  leaves  his  official  position  and  takes  another 
position  under  a.  private  corporation,  is  he  still  eligible  to  mem- 
bership in  the  society? 

The  President:  I  think  if  he  severs  his  official  connec- 
tion with  any  municipality,  why  then  he  can  only  continue  as 
an  associate  member,  under  the  constitution. 

Mr.'Benzenberc:  Except  where  he  follows  the  profession 
of  a  consulting  engineer,  in  which  case  he  continues  as  a  full 
member. 

The  amendment  to  article  6,  section  4,  was  unanimously 
agreed  to. 

TTiereupon  the  convention  took  a  recess  until  8  o'clock  p.  m. 

EVEN'ING  SESSION. 

The  President  caJled  the  convention  to  order  at  8  o'clock 
p.  m.  and  announced  that  the  first  paper  would  be  that  of  Dr. 
Reynolds,  oS  Chicago,  entitled  "Garbage  Disposal,"  which  was 
read  by  the  Secretary  as  follows: 


(See  Part  II  for  Reports,  Papers,  etc.) 


The  President:  Ttlie  next  report  on  the  prc^ram  is  on 
"City  Government  and  Legislation,"  by  Mr.  L.  E.  Farnham, 
City  Engineer  of  Camden,  N.  J.,  Chairman  of  the  committee. 
Mr.  Famham  is  not  present.  Are  there  any  papers  upon  this 
subject?  If  not,  the  next  business  on  the  program  will  be  the 
election  of  officers.  I  understand  that  the  committees  appointed 
yesterday  are  ready  to  report.  The  Secretary  will  read  the  report 
of  the  Committee  on  Nominations. 

The  Secretary  read  the  following  report  of  the  Nominating 
Committee: 
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REPORT  OF  THE  NOMINATING  COMMITTEE. 

Washington,  D.  C,  October  27TH,  1898. 

To  THE  Members  of  the  American  Society  of  Municipal  Improve- 
ments. 

Gentlemen: 

Your  Committee  appointed  to  make  nominations  for  officers  of  this 
society  for  the  ensuing  year  desire  to  make  th€  following  recommenda- 
tion: 

President:     Nelson  P.  Lewis,  Brooklyn  Borough,  New  York,  N.  Y. 
First  Vice-President:    A.  D.  Thompson,  Peoria,  111. 
Second  Vice-President:    R.  H.  Thomas,  Parkersburg,  W.  Va. 
Third  Vice-President:    B.  H.  Colby,  St.  Louis,  Mo. 
Secretary:     D,  L.  Fulton,  Allegheny,  Pa. 
Treasurer:    John  L.  Kennedy,  Nashville,  Tenn. 
Finance  Committee:     F.  J.  O'Brien,  Oswego,  N.  Y.;  F.  A.  Twam- 
ley.  Grand  Rapids,  Mich.;  Gilbert  S.  Vickery,  Bangor,  Me. 

Respectfully  submitted, 

A.  D.  THOMPSON, 
GEO.  H.  BENZENBERG, 
AUGUST  HERRMANN, 
M.  R.  SHERRERD, 
LANSING  H.  BEACH, 

Committee. 

The  President:  Are  there  any  other  nominations  by  any 
members  of  the  society? 

On  motion  it  was  ordered  that  the  report  of  the  committee 
be  adopted  and  that  the  Secretary  cast  the  ballot  for  the  per- 
sons therein  named  as  officers  for  the  ensuing  year. 

The  President:  I  take  special  pleasure  in  announcing  the 
the  election  of  Mr.  N.  P.  Lewis  as  President  of  this  society  for 
the  ensuing  year,  and  I  am  sure  we  shall  all  be  glad  to  hear 
from  him.    (Applause.) 

Mr.  Lewis:  Mr.  President  and  Gentlemen,  I  am  certainly 
(deeply  sensible  of  the  compliment  which  you  have  thus  paid  me 
and  I  only  hope  that  I  may  do  something  during  the  coming 
vear  to  merit  the  confid^ence  that  vou  have  manifested  in  me. 
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I  wish  to  take  advantage  of  this  opportunity  to  say  a  word  or 
two  as  to  the  work  of  the  coming  year  and  the  poHcy  of  the 
society.    I  want  to  say  it  more  especially  as  a  municipal  engineer. 

The  engineer  has  been  a  good  d^al  in  evidence,  perhaps,  at 
this  convention,  and  while  I  should  be  the  last  to  deplore  that 
fact,  I  am  disappointed  that  the  administrative  officers  of  our 
American  cities  are  not  more  fully  represented. 

The  engineer  needs  not  only  the  respect  but  the  confidence 
and  sympathy  of  the  administrative  officer.  The  engineer  may 
design  and  carry  out  our  public  works,  but  those  works  have 
their  inception  in  other  departments,  other  bodies.  The  gentle- 
men who  compose  the  committees  of  our  legislative  bodies  and 
the  administrative  officers  who  shape  the  municipal  policy 
should  be  certainly  brought  into  closer  contact  with  the  engineers 
and  I  believe  that  a  great  benefit  can  be  conferred  by  this 
organization  not  only  upon  municipal  engineers  but  upon  all 
municipal  officers  and  upon  the  tax-paying  public  by  bringing 
more  closely  together  those  who  authorize  and  those  who  plan 
and  carry  out  our  publit  improvements,  and  I  sincerely  hope 
lliat  at  the  next  convention  we  shall  have  a  more  generous 
representation  of  officers  who  have  been  elected  by  the  people. 
(Applause.)  I  believe  that  the  influence  of  you  who  are  here 
should  be  exerted  during  the  coming  year  to  try  to  induce  a 
greater  number  of  our  growing,  prosperous  cities  to  be  repre- 
sented af  the  next  convention.  We  do  not  look  always  to  the 
larger  and  older  cities  of  the  Atlantic  seaboaird  for  the  best 
way  of  doing  things.  I  have  been  greatly  impressed  by  the  wide- 
awake spirit  and  disposition  to  take  advantag-e  of  the  best  that 
has  been  offered,  to  take  advantag'e  of  the  costly  experiments 
and  unsatisfactory  results  frequently  ajttained  in  the  older  cities, 
which  liQs  been  manifested  by  our  younger  and  more  progressive 
sisters  of  the  West  and  South.  Their  transportation  facilities, 
we  must  admit,  are  \'astly  superior  to  those  of  the  older  cities. 
To  be  sure  they  have  had  the  advantage  of  development  and  tfhe 
experience  of  the  traction  companies  in  other  parts  of  the  coun- 
try.    The  cars   in   western   cities   are   handsomer,   more   com- 


^ 


k-  ,  46 


r 


'tt  _ 


.  •  ( 


FIFTH  ANNUAL  CONVENTION 


modiaus  and  the  service  is  apt  to  be  better,  and  I  surely  have 
learned  a  great  deal  from  some  of  our  sister  cities  of  tlie  West 
and  Southwest. 

I  certainly  hope  that  there  will  be  a  goodly  representation 
of  all  branches  of  city  government  in  these  various  cities  at  the 
next  convention,  especially  the  administrative  officers. ' 

I  thank  you  once  more  for  your  kindness.  (Applause.) 

The  President:  The  First  Vice-President  is  Mr.  A.  D. 
Thompson,  City  Engineer,  of  Peoria,  111.  We  shall  be  glad  to 
hear  from  him.     (Applause.) 

Mr.  Thompson:  Gentlemen,  I  was  not  holding  back  from 
bashfulness,  but  I  felt  rather  ashamed  of  myself  because  I  was 
a  member  of  the  Nominating  Committee.     (Laughter.) 

Captain  Beach:  Mr.  President,  as  one  of  the  other  mem- 
bers of  the  Nominating  Committee  I*  will  state  thajt  he  could  not 
help  himself. 

Mr,  Thompson:  I  thank  the  convention  and  members  for 
the  honor  that  is  thnist  upon  me  and  I  shall  certainly  try  to 
do  my  portion  to  make  the  organization  a  pronounced  success. 
I  feel  that  every  meeting  we  have  had  has  been  more  successful 
than  the  previous  one  and  each  one  that  I  have  attended  has 
been  well  worthy  of  the  time  and  money  spent,  if  for  no  other 
reason  than  to  come  in  conitact  with  members  from  the.  different 
cities.    Again  I  thank  you.    (Applause.) 

The  President:  The  Second  Vice-President  chosen  for  the 
ensuing  year  is  the.  Hon.  R.  H.  Thomas,  of  Parkersburg,  West 
Virginia.    Tlie  convention  will  be  glad  to  hear  from  Mr.  Thomas. 

Mr.  Thomas:  Gentlemen,  this  is  an  unexpected  honor  you 
have  conferred  upon  me,  and  I  thank  you  for  the  confidence  you 
have  shown  in  making  me  your  Second  Vice-President.  I  can 
only  say  that  I  will  endeavor  to  the  best  of  my  ability  to  do  all 
that  there  is  to  be  done  to  further  the  interests  of  this  associa- 
tion. I  believe  we  are  on  the  right  track  and  advancing  and 
there  is  no  reason  why  we  shouM  not  continue.    (Applau'se.) 


■i  .  *v 


AMERICAN  SOCIETY  OF  MUNICIPAL  IMPROVEMENTS. 


47 


The  President:  The  Third  Vice-President  is  Mr.  C.  H. 
Colby,  of  St.  Louis,  Missouri.  We  shall  te  glad  to  h-ear  a  word 
trom  Mr.  Colby,  if  he  is  present.  He  has  been  with  us  all  day, 
but  seems  to  be  away  just  now.  Our  Secretary,  Mh  D.  L.  Ful- 
ton, has  been  chosen  to  fill  the  sanie  responsible  position  again. 
We  certainly  couW  not  spare  him  and  I  know  you  will  all  be 
glad  to  bear  a  word  from  him. 

Mr.  Fulton:  Gentlemen,  memibers  of  this  society,  I  cer- 
tainly appreciate  the  honor  that  has  been  again  conferred  upon 
our  city  in  electing  me  for  the  third  time  to  be  your  secretary. 
I  would  like  to  say  that  there  is  some  work  in  the  coming 'year 
for  the  members  of  this  society.  It  is  very  hard  for  one  or  two 
people  to  arouse  the  interest  of  the  city  officials  of  our  different 
cities  of  this  country,  who  have  never  been  to  our  conventions. 
I  have  written  a  great  many  letters  to  gentlemen  whose  names 
I  have  secured,  as  being  city  officials  in  a  great  many  of  our 
larger  cities,  and  I  am  sorry  to  say  that  the  majority  of  those 
letters  were  not  even  answered.  What  I  should  like  to  say  is 
this:  our  Executive  Committee  hais  by  resolution  which  w^  have 
passed  made  it  the  work  of  the  Executive  Committee  to  parcel 
out  the  country,  and  each  one  take  a  part  in  soliciting  members 
for  the  society.  But  even  outside  of  the  Executive  Committee 
it  seems  to  me  that  each  individual  member  has  a  duty  in  this 
matter,  and  each  one  of  our  members  should  endeavor  by  all 
means  to  try  to  get  his  neighboring  city  officials  interested  in 
our  society.  If  you  will  glance  over  the  membership  list  you 
will  be , surprised  to  see  the  number  of  large  cities  that  have 
not  had  any  representative  here.  New  York  city  has  never  had 
one,  Boston  has  never  had  one,  Philadelphia  has  never  had  one, 
and  Pittsburg  has  never  had  one.  Baltimore  this  year  has  one 
representative.  New  Orleans  has  never  had  one,  and  I  could 
name  a  great  number  of  others  which  are  similarly  situated. 
While  I  tried  very  hard  to  get  the  city  officials  of  our  neighbor- 
ing city  of  Pittsburg  to  come,  the  council  and  all  the  city  officials 
went  to  Philadelphia  this  week  to  the  peace  jubilee  and  of 
course  they  could  not  come  here.     I  shall  try  again  next  year, 
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and  hope  to  have  better  success;  but  if  each  one  of  our  mem- 
bers would  make  a  special  effort  to  get  in  all  the  people  whom 
he  knows  or  whom  he  knows  by  reputation  to  come  here  and 
join  our  society,  that  would  be  one  of  the  best  ways  to  advance 
the  interests  of  the  work.  I  feel  satisfied  that  this  organization 
is  one  of  the  very  best  that  there  is  in  existence  which  has  these 
purposes  in  view.  There  is  one  notable  thing  in  connection  with 
this  societv.  It  seems  to  me  that  the  work  of  the  individual 
members  is  disinterested,  for  when  a  man  ceases  to  be 
a  city  official  then  the  information  that  he  has  gained  is  to  a 
certain  extent  not  valuable  to  him.  It  is  only  valuable  to  him 
while    he    is   in    office.      I    hope    that   all   our   members    this 

« 

year  will  help  the  President  and  all  the  officers  to  try  and  secure 
a  better  representation  next  year. 

I  thank  you  again  for  the  honor  which  you  have  conferred. 
(Applause.) 

The  President:  Mr.  John  L.  Kennedy,  of  Nashville,  has 
been  reelected  Treasurer.  He  was  unavoidably  kept  from 
attendance  at  this  convention,  but  he  has  been  a  very  faithful 
treasurer  and  the  association  has  done  well  to  reelect  him.  The 
chairman  of  the  Finance  Committee  is  Mr.  F.  J.  O'Brien.  Mr. 
O'Brien  is  present  and  the  convention  will  be  glad  to  hear 
from  him. 

Mr.  O'Brien:  Mr.  President  and  Gentlemen  of  the  Society, 
I  thank  you  for  again  putting  me  on  the  Finance  Committee  of 
this  organization,  and  I  hope  my  next  report  will  be  better  than 
my  last  one  as  regards  the  finances  of  the  society.  If  I  have 
anything  to  do  with  finances  at  all  I  like  to  have  some  on  hand 
to  meet  all  the  obligations  we  have  to  meet  during  the  year,  and 
do  not  like  to  have  the  President-elect  loan  the  organization 
$100  or  $150  and  then  wait  until  the  end  of  the  year  to  get  it 
back.  I  think  that  this  year  we  shall  come  out  all  right,  because 
we  have  increased  the  dues  to  $5.  I  think  just  as  the  President- 
elect and  the  Secretary  do,  that  other  city  officials  besides  engi- 
neers  should   come   to   this   convention.     I    like   to   meet   the 
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engineers,  because  without  them  the  convention  would  not 
amount  to  much,  but  we  want  the  others  as  vkYI.  I  know 
I  tried  to  get  some  of  my  fellow  officials  at  home  to  come  here 
and  see  what  is  going  on.  If  they  would,  I  think  when  they  got 
home,  it  would  be  easier  to  manage  some  of  them  because  they 
would  know  what  we  are  doing  and  trying  to  do.    (Applause.) 

The  President:  Mr.  F.  A.  Twamtey,  of  Grand  Rapids, 
Michigan,  is  also  elected  a  member  of  the  Finance  Committee. 
We  should  be  very  glad  to  hear  from  him  also.  He  does  not 
seem  to  be  present  this  evening,  however.  Mr.  Gilbert  A.  Vick- 
ery.  Civil  Engineer,  of  Bangor,  Maine,  is  the  third  member  of 
the  Finance  Committee.  We  should  be  glad  to  hear  from  "Sh- 
Vickery. 

Mb.  Vickery;  Mr.  President  and  Gentlemen.  I  thank  you 
tor  the  honor  conferred  upon  me  and  promise  to  do  my  duty 
and  to  further  the  interests  of  the  society  as  much  as  possible. 

The  President:  The  next  business  will  be  the  selection  of 
the  next  place  of  meeting.  The  Secretary  will  read  the  report 
of  the  committee. 

The  Secretary  read  the  following: 


Washington,  D.  C,  October  27th,  1898. 
To  THE    President    and    Meubers    of   the    American    Society    of 
MUNicip.^L  Improveuents: 


Your  Committee  appointed  on  the  36th  inst.  for  the  purpose  of 
selecting  a  place  of  meeting  for  the  year  1899  beg  to  report:  That  we 
have  had  under  consideration  letters  of  invitation  from  the  Mayor  of 
Niagara  Falls,  N.  Y.;  also  from  the  Mayor  of  Detroit,  Mich.;  also  reso- 
Intion  from  the  City  Council  of  the  city  of  Toronto,  Canada,  inviting  the 
society  to  hold  the  convention  of  1899  at  their  respective  cities.  After 
duly  considering  the  invilntions,  we  find  that  the  city  of  Niagara  Falls 
and  the  city  of  Detroit  are  not  members  of  onr  Association.  The  Com- 
mittee beg  to  recommend  that  the  city  of  Toronto,  Canada,  be  the  next 
meeting  place  o(  this  Association.    Further,  we  beg  to  recommend  that 
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the  Secretary  be  requested  to  notify  the  Mayors  of  the  cities  of  Niagara 

Falls  and  Detroit  and  ask  them  to  become  members  of  the  Society. 

All  of  which  is  respectfully  submitted. 

M.  L.  HOLMAN. 

S.  J.  BROCKMAN. 

CHAS.  A  HERR. 

N.  P.  LEWIS. 

BERNARD  SAUNDERS, 

Chairman. 

Mr.  O'Brien:  I  move  that  the  report  of  the  committee  be 
adopted  and  that  the  society  meet  at  Toronto  next  year. 

The  motion  was  carried. 

Mr.  Jones:  Mr.  President  and  Gentlemen:  On  behalf  of 
the  Toronto  representatives  I  beg  to  thank  you  most  heartily 
for  the  decision  of  the  convention  to  meet  in  Toronto  in  1899. 
We  have  nothing  very  elaborate  in  our  city  to  show  you,  but 
we  will  treat  you  as  well  as  we  possibly  can,  and  I  assure  you 
that  you  will  get  all  the  comfort  that  it  is  possible  for  our  city 
to  bestow  upon  you,  and  I  will  assure  you  of  a  good  Canadian 
welcome. 

Mr.  Saunders:  Mr.  President  and  Gentlemen,  I  did  not 
know  before  that  bashfulness  was  one  of  my  virtues.  I  thoug-ht 
I  could  only  attribute  that  to  our  worthy  street  commissioner. 
I  thank  the  convention  very  heartily  for  adopting  the  report  of 
the  committee.  It  is  well  said  that  it  is  very  difficult  to  go  to 
a  place  and  not  find  something  to  show  to  those  who  visit  it.  I 
have  found  very  many  things  useful  to  me  since  I  have  had  the 
pleasure  of  attending  these  conventions.  It  is  a  source  of  regret 
to  myself,  as  I  know  it  is  to  you,  sir,  to  find  that  in  this  great 
•city  of.  Washington  you  have  not  more  representatives  of  this 
society  with  you  to  help  in  giving  views  and  exchanging  opin- 
ions. I  have  strongly  recommended  the  society  to  all  our 
neighbors,  and  in  asking  you  to  come  to  Toronto  I  can  assure 
you  of  a  hearty  welcome  and  that  the  committee  who  are  here 
with  me  will  do  everything  in  their  power  to  receive  you  as 
you  should  be  received.  I  hope  that  our  efforts  will  add  to  the 
number  in  attendance.    (Applause.) 
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Mr.  Campbell:  Mr.  President,  I  also  come  from  the  city 
of  Toronto,  although  I  am  not  a  member  of  the  delegation 
appointed  by  that  municipality.  I  am,  however,  in  the  service 
of  the  government  of  the  Province  of  Ontario  which  has  its 
headquarters  in  the  city  of  Toronto,  and  I  am  sure  that  the 
department  to  which  I  belong  will  do  everything  it  possibly  can 
to  make  your  visit  pleasing,  entertaining  and  profitable  while 
in  the  city  of  Toronto. 

The  city  of  Washington  undoubtedly  occupies  a  very  unique 
position  among  the  cities  of  the  United  States.    You  are  unique 
in  your  location  and  you  are  favorably  situated  in  having  at 
your  back  a  very  large  amount  of  money  appropriated  by  the 
national  government  for  the  improvement  of  your  city.     You 
are  also  fortunate  in  having  in   this   city  an   unique  form  of 
government,  such  a  form  of  government  as  guarantees  to  people 
the  most  experienced  men  at  the  head  of  the  various  depart- 
ments.    Consequently  we  from  Toronto  have  been  very  much 
pleased,  indeed,  in  looking  at  what  was  to  be  seen  here  and  to 
notice   the   wonderful   improvements    which    have   been   made. 
Washington  stands  as  a  city  which  aflfords  an  object  lesson  in 
all  manner  of  municipal  improvements,  for  the  different  munic- 
ipalities  of  the  United   States,   as  well  as  being  the   national 
capital,  and  it  was  largely  for  that  reason  that  I  felt  like  coming 
to  your  convention  for  the  first  time  to  listen  to  the  problems 
which  you  attempt  to  solve,  and  the  information  which  you  have 
tried  to  disseminate.    I  have  listened  with  a  great  deal  of  atten- 
tion to  papers  which  have  been  read  and  to  your  discussions, 
and  I  feel  that  I  have  profited  very  much  indeed  by  them.    I  am 
quite  surprised  to  find  that  your  meeting  is  not  more  largely 
attended  than  it  has  been  and  I  am  somewhat  surprised  at  the 
personnel  of  this  meeting.    As  one  gentleman  has  said,  it  appears 
to  be  composed  largely  of  civil  engineers.    You  have  an  asso- 
ciation of  engineers  in  the  United  States  known  as  the  American 
Society,  one  I  suppose  of  the  largest  and  strongest  societies  of 
its  kind  on  the  continent  of  America,  and  one  which  is  formed 
for  the  purpose  of  advancing  the  interests  and  education  of  that 
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particular  profession  known  as  civil  engineering.  So  I  do  not 
think  it  is  necessary  for  you  to  have  another  association  known 
as  an  association  of  city  engineers.  I  do  think  the  object  of  this 
meeting  is  being  lost  sight  of  very  largely  and  that  only  engineers 
are  attending  it,  whilst  this  meeting  should  be  attended  by  the 
executive  officers  of  every  municipality.  Therefore,  I  think  a 
strong  effort  should  be  put  forth  to  secure  as  large  a  member- 
ship and  turnout  of  the  executive  officers  of  every  municipality 
as  possible.  I  have  had  some  experience  in  dealing  with  munic- 
ipal councillors  and  with  municipal  officials,  and  I  notice  one 
thing  which  seems  to  be  strikingly  characteristic  of  all  these 
municipal  bodies,  councillors  as  well  as  officials,  and  that  is  the 
amount  of  self-confidence  which  they  possess  in  the  opinions 
they  have,  and  the  lack  of  energy  which  they  put  forth  in  trying 
to  secure  information  from  others.  I  find  that  the  city  engineers 
who  are  taking  a  very  great  interest  in  their  own  work  and 
making  a  success  of  their  own  business,  who  lay  out  important 
municipal  work  and  carry  it  to  a  successful  completion,  are  not 
only  willing  but  anxious  to  give  the  details  of  that  work  for 
the  benefit  of  their  fellows  and  for  the  purpose  of  improving 
the  similar  projects  in  other  cities.  I  also  find  that  the  cities 
and  officials  who  are  not  anxious  to  give  such  information  and 
assistance  to  others  are  cities  and  officials  that  are  ashamed  of 
the  work  they  are  doing.  In  almost  every  municipality  in  our 
country  money  is  being  taken  out  of  the  pockets  of  the  rate 
payers  by  the  cold  machinery  of  taxation,  for  the  laying  out  of 
streets,  the  building  of  sidewalks,  pavements,  sewers,  water 
works,  and  things  of  that  kind;  which  money,  instead  of  being 
intelligently  expended  as  it  should  be,  is  in  too  many  instances 
poured  into  the  mud  by  the  careless  hand  of  innocence  and  inex- 
perience. (Applause.)  But  if  it  were  possible  to  get  our  munic- 
ipal officials  and  our  public  men  to  attend  meetings  of  this 
description,  where  matters  of  this  kind  are  gone  into  thoroughly 
by  experienced  men  who  are  willing  to  give  the  results  of  their 
own  personal  experience,  I  think  millions  of  dollars  would  be 
saved  to  the  poor  tax  payers  in  every  locality  throughout  the 
United  States  and  Canada. 
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I  will  be  very  glad  to  assist  as  far  as  I  can  in  making  your 
meeting  at  Toronto  profitable  and  pleasant  while  there  and  will 
in  the  meantime  use  my  best  efforts  in  securing  as  many  of  our 
municipal  officials  as  possible  to  become  members  of  this  asso- 
ciation and  be  present  at  your  annual  meeting  next  year  in 
Toronto.     (Applause.) 

The  President:  There  is  another  committee  report  on  the 
program  for  this  evening;  that  of  the  Committee  on  Municipal 
Data,  of  wnich  Mr.  Charles  Carroll  Brown,  City  Engineer,-  of 
Bloomington,  Illinois,  is  Chairman. 


(See  Part  II  for  Reports.  Papers,  etc.) 


Adjournment  was  taken  until  Friday  at  9:30  o'clock. 

THIRD  DAY. 

FRIDAY,  OCTOBER  28,  1898.-9:30  O'CLOCK  A.  M. 

The  convention  was  called  to  order  by  the  President,  who 
said: 

■ 

The  first  report  this  morning  is  by  the  Committee  on  Munic- 
ipal Franchises,  of  which  Mr.  Rosewater  is  Chairman.  I  have  a 
letter  from  Mr.  Rosewater  in  which  he  expresses  regret  at  not 
being  able  to  get  here.  Mr.  Saunders,  who  is  a  member  of  that 
committee,  is  present  . 

Mr.  Saunders:  I  was  very  much  disappointed  not  to  have 
heard  from  Mr.  Rosewater  nor  from  the  other  gentlemen  who 
are  members  of  the  committee.  Not  hearing  from  them  I 
brought  down  some  data,  thinking  they  might  have  their  report 
m  skeleton  form  and  that  I  could  help  to  fill  it  out.  I  am  sorry 
to  find  that  neither  of  them  are  here  and  that  there  is  no  paper. 
We  will  take  care  that  there  is  one  next  year. 

The  President:  I  think  the  convention  would  be  glad  to 
receive  any  information  from  you  upon  the  subject. 
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Mr.  Saunders:  I  will  hand  it  to  the  Secretary.  I  have  it 
in  my  room. 

The  President:     Mr.  Rosewater  in  his  letter  says: 

"It  is  with  considerable  regret  that  I  am  compelled  to  report 
my  inability  to  attend  the  convention  this  year  and  especially 
that  I  have  been  unable,  owing  to  the  pressure  of  business,  ro 
prepare  an  article  on  municipal  franchises,  which  I  had  hoped 
under  any  circumstances  to  be  able  to  submit." 

The  next  committee  report  is  on  "Coating  of  Cast  Iron  and 
Steel  Riveted  Pipes,"  by  L.  W.  Rtmdlett,  Qty  Engineer,  of 
St.  Paul,  Minnesota,  who  is  the  Chairman  of  the  committee.  I 
believe  Mr.  Benzenberg  has  a  paper  prepared  by  the  Chairman 
on  that  subject,  which  he  will  read. 

Mr.  Benzenberg  read  Mr.  Rundlett's  paper  as  follows: 


(See  Part  II  for  Reports,  Papers,  etc.) 

Mr.  Bouton:  Mr.  President  and  Gentlemen:  Apropos  to 
the  review  just  read  and  in  connection  with  it  I  should  like  to 
call  attention  to  a  necessity  which  I  believe  exists,  for  the  expan- 
sion of  the  society.  I  am  free  to  say  that  up  to  four  days  ago 
I  had  no  knowledge  of  the  existence  of  such  a  society  and  no 
knowledge  of  the  purpose  of  it.  It  seems  to  me  that  before  we 
adjourn  it  would  be  well  to  have  a  committee  appointed,  if 
there  is  not  one  already  in  existence  for  that  purpose,  to  bring  to 
the  knowledge  of  the  various  municipalities  the  fact  that  a 
society  such  as  this  exists  for  the  betterment  of  municipalities. 
I  think  it  will  appeal  more  strongly  to  the  various  city  govern- 
ments throughout  the  United  States  if  the  Mayors  of  the 
various  cities  which  are  represented  here  to-dlay  will  call 
the  attention  of  the  officials  of  ^ster  municipalities  in  their 
States  to  the  fact  that  this  organization  exists  and  that  fts 
main  purpose  is  for  the  betterment  of  the  municipality  and  not 
for  the  betterment  of  individuals.     I  am  free,  sir,  to  say  that 
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being  a  pretty  busy  man  and  my  desk  being  littered  with  com? 
munications,  that  if  I  had  received  a  communication  from  this 
society  I  should  probably  have  thrown  it  in  the  waste-basket  in 
the  belief  that  it  had  emanated  from  one  of  the  many  concerns 
which  have  something  (more  or  less  valuable)  to  dispose  of,  but 
if  I  received  a  letter  from  the  Mayor  of  a  neighboring  city  I 
should  give  attention  to  it,  and  if  that  Mayor  appealed  to  me^ 
not  only  to  help  my  municipality  but  other  municipalities,  it 
would  influence  me  greatly. 

I  believe,  if  such  a  plan  were  adopted  our  meetings  would 
be  greatly  enlarged  and  our  convention  would  show  an  appre- 
ciably greater  attendance  than  is  seen  to-day. 

I  also  believe  that  if  we  had  a  few  more  laymen  as  repre- 
sentatives, a  few  more  executive  officers  who  are  not  engineers, 
it  would  be  productive  of  much  good.  While  I  am  free  to  admit 
that  the  interchange  of  opinion  among  engineers  is  something 
which  adds  largely  to  the  betterment  of  municipalities,  there  is 
yet  the  individual  who  takes  the  ideas  of  the  engineer,  sees  that 
they  are  carried  out,  and  looks  to  the  financial  part  of  the 
transaction.  We  have  not  heard  from  these  people  at  all.  I 
have  sat  here  and  listened  to  papers  and  discussions  about  elec- 
trolysis, the  reduction  of  garbage  and  all  manner  of  other  things, 
the  reading  of  which  papers  and  the  consequent  discussion  there- 
on must  prove  of  incalculable  benefit,  but  there  are  various  other 
matters  in  municipal  government  which  appeal  very  strongly  to 
the  non-engineering  executive  official,  on  whom  dtevolve  duties 
of  scarcely  less  importance,  and  I  wish  a  little  more  attention 
could  be  given  to  that  side  of  the  question.  I  may  not  voice 
the  views  of  a  majority  of  those  present,  but  I  really  do  think 
that  we  should  take  cognizance  of  all  those  matters  which  tend 
to  build  up  and  to  protect  a  municipality. 

Although  I  know  that  the  hour  is  getting  late  there  are  a 
couple  of  other  matters  that  I  should  like  to  refer  to.  In  our 
own  city  we  have  found  that  in  the  matter  of  contracts,  indi- 
vidual bondsmen  have  not  been  a  success.  Therefore  we  have 
endeavored  to  get  the  various  people  who  bid  for  work  to  secure 
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one  of  the  various  surety  companies  to  go  on  their  bonds.  In 
fact,  we  have  passed  a  resolution  to  that  effect,  making  it  a  re- 
quirement that  bonds  should  be  given  by  a  surety  company  or 
that  a  certified  check  should  be  presented,  which  check  should  be 
held  until  the  time  of  the  completion  of  the  work  and  the 
necessary  lapse  thereafter  before  the  final  payment  is  made. 

Another  matter  to  which  I  would  like  to  call  attention  and  one 
quite  in  line  with  the  subject  of  which  I  have  been  speaking  is 
the  percentage  system  of  bidding  on  contract  work.  In  the 
city  of  Jersey  City  we  have  been  troubled  greatly  in  the  past 
by  the  persistence  of  contractors  in  submitting  unbalanced  bids. 
Our  rules  prohibited  this  class  of  bidding,  but  the  line  was  hard 
to  draw  and  contractors  were  both  argumentative  and  resistant. 
We  have  finally  resolved  upon  a  plan  which  I  think  hits  the  nail 
squarely  on  the  head.  It  has  been  successfully  tried  in  our  city 
during  the  year  last  past  and  not  a  complaint  has  been  thus 
far  heard. 

The  general  custom  heretofore  has  been  for  the  engineer  to 
prepare  an  estimate  of  quantities  which  were  advertised,  and  on 
the  basis  of  which  bids  were  submitted  by  contractors.  For 
instance: 

About  100  cu.  yds.  of  earth  excavation,  per  cu.  yd. — 
15    "       "     "    rock 
115    "       "     "    earth  filling, 

And  so  on,  ad  libitum.  The  contractor  would  put  a  price 
against  each  item,  such  price  representing  what  he  expected  to 
be  paid  per  yard  for  each  yard  found  in  the  process  of  doing  the 
work.  He  oftentimes  made  it  a  gamble,  and  where  a  lojv 
estimate  had  been  made  by  the  engineer  the  contractor  would 
put  a  price  largely  excessive,  this  being  followed  by  a  price 
ridiculously  low  on  some  other  item,  so  that  the  average  of  bid 
was  maintained.  While  this  resulted  many  times  in  the  con- 
tractor getting  his  fingers  burned,  there  were  more  than  a  few- 
cases  in  which  the  engineer's  estimate  was  largely  exceeded  and 
immense  profits  made.  When  the  contractor  got  the  worst  of 
it  he   generally   endeavored    to    excite   the   sympathies   of   the 
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executive  officers  and  secure  an  allowance  for  extra  work  of 
some  kind.  When  the  city  got  the  worst  of  it  the  contractor 
could  laugh  in  his  sleeve,  but  the  people  along  the  line  of  the 
improvement  and  against  whom  an  assessment  was  levied,  would 
be  up  in  arms.  It  was  a  most  unsatisfactory  arrangement  all 
around  and  a  cure  seemed  almost  impossible  of  accomplish- 
ment, but  we  have  finally  succeeded  in  adopting  what  seems  to 
be  a  specific. 

Our  present  plan  requires  that  the  engineer  shall  submit  with 
his  estimate  of  quantities,  a  price  for  each  item  based  on  current 
rates  and  existing  conditions.  These  j\rices  we  designate  the 
Hundred-Per-Cent-Standard  and  they  are  advertised  with  the 
estimate.  The  contractor  is  required  to  state  at  what  percentage 
of  the  hundred  per  cent,  standard  he  will  do  the  work.  He  may 
want  more  than  one  hundred  per  cent,  estimated  by  the  engineer, 
he  may  be  willing  to  do  the  work  for  less,  but  the  per  cent,  he 
quotes  applies  to  every  item  named  in  the  estimate  and  it  matters 
not  to  the  city  whether,  in  the  actual  doing  of  the  work,  the 
estimate  over-runs  or  under-runs,  no  more  than  a  fair  price 
can  be  paiH. 

I  .-ubmit  this  for  the  benefit  of  the  society  and  (when  it  has 
been  examined  for  weak  points,  of  w'hich  I  believe  it  has  none) 
cannot  too  strongly  recommend  its  general  adoption. 

In  closing  I  suggest  that  some  action  be  taken  whereby 
executive  officers  may  be  induced  to  submit  reports  or  read 
papers,  or  send  them  here  to  be  read.  I  should  in  the  future 
like  to  hear  from  them  more  largely,  while  in  the  matter  of  the 
enlargement  of  the  association  I  believe  that  the  course  which 
I  have  suggested  will  result  in  a  greatly  increased  attendance. 

•  Mr.  McLaughlin:  I  thoroughly  agree  with  Mr.  Bouton  in 
what  he  has  said.  While  of  course  it  is  a  very  good  thing  to 
have  the  engineers  of  the  different  cities  here,  to  tell  us  of  the 
work  v/hich  has  been  done,  from  their  side  of  the  question,  I 
feel  that  it  is  the  duty  of  this  society  to  see  that  the  mayor  of 
every  municipality  in  this  great  country  of  ours  is  notified  and 
requested  to  insist  upon  having  the  representative  heads  of  the 
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various  departments  become  members  of  this  society.  When  the 
engineers  in  different  cities  submit  their  plans  for  the  different 
kinds  of  improvements  to  the  various  boards  of  works  and 
heads  of  departments,  while  it  has  taken  the  engineer  probably 
months  to  perfect  his  plans,  yet  it  remains  with  the  layman  who 
represents  the  executive  department  of  the  city  to  decide  whether 
that  work  is  important  or  not,  an^  if  these  laymen  do  not  have 
the  knowledge  that  is  required  to  go  ahead  with  these  improve- 
ments, all  the  time  and  labor  expended  by  the  engineers  will 
go  for  naught.  Then  they  say:  "Oh,  well,  that  is  all 
right,  but  we  canmot  see  it  in  that  way;"  whereas,  if  they 
were  here,  and  had  interchanged  views  with  the  different 
engineers  and  the  different  men  who  represent  the  differ- 
ent municipalities,  I  am  satisfied  that  they  would  go  back 
home  with  broader  views  and  clearer  conceptions  of  the  general 
subject  of  municipal  improvements;  they  would  hear  the  papers 
that  are  read  and  the  general  discussion  that  takes  place  and 
be  in  a  position  to  sit  down  with  their  engineer  and  go  into  a- 
discussion  of  the  ways  and  wherefores  of  different  improvements 
which  may  come  before  them,  and  I  feel  that  it  is  the  duty  of 
every  man  who  is  in  power  at  all  in  any  municipality  to  urge 
upon  the  heads  of  the  different  departments  who  have  control 
of  all  municipal  improvements  to  insist  that  some  of  their  num- 
ber shall  visit  the  meetings  of  this  convention  and  become  mem- 
bers of  this  society.  I  am  satisfied  that  our  Mayor,  Mr.  Sey- 
mour, who  is  with  us  here  from  Newark,  as  well  as  every 
member  of  the  board  of  works  and  the  different  gentlemen: 
who  have  come  here  are  very  much  impressed  with  the  great 
importance  and  material  benefit  that  Newark  will  derive  from 
their  attendance  upon  conventions  of  this  kind.  I  feel  as  the 
gentleman  from  Jersey  City  and  the  gentleman  from  Toronto 
very  ably  expressed  themselves  yesterday,  that  the  more  mem- 
bers of  the  laity  we  have  with  the  engineers,  the  better  it  will 
be  for  all  concerned.  When  we  come  here  the  city  engineer  is 
supposed  to  come  with  us,  and  I  believe  that  if  the  proper 
authorities  would  come  here  with  their  engineers,  then,  wheri 
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they  went  back  home,  and  any  improvement  is  spoken  of  or 
is  going  on  in  their  city,  the  engineer  could  feel  thait  he  was  not 
the  only  man  who  knew  something  about  the  work,  but  that 
the  men  who  are  going  to  authorize  the  work  are  in  close  touch 
with  him.  Such  a  course  cannot  fail  to  be  of  benefit  to  citizens 
and  property  owners  of  the  municipality  which  they  represent. 
{Applause.) 

The  President:  The  Mayor  of  the  City  of  Newark,  N.  J.. 
Mr.  Seymour,  is  with  us.  I  think  if  he  would  say  a  word  the 
convention  would  be  glad  to  hear  him. 

Mr.  Seymour:  Mr.  President,  when  I  came  here  I  did  not* 
suppose  for  a  moment  that  I  should  be  called  upon  to  say 
anything.  To  me  this  convention  is  not  unlike  a  pitcher.  It 
has  been  full  to  overflowing  and  now  it  is  getting  down  to  where 
it  is  almost  empty.  I  wish  to  say  that  I  have  taken  in  a  good 
portion  of  its  contents  and  I  shalf  go  back  to  Newark  feeling 
that  this  has  been  a  good  work  and  that  the  money  which  has 
been  expended  for  the  purpose  will  certainly  be  of  great  value 
to  our  city  and  to  other  cities;  and  after  being  here  and  taking 
in  all  this  matter  I  am  really  surprised  to  think  that  we  who  are 
supposed  to  encourage  these  matters  are  so  far  behind.  I  fully 
agree  with  our  friend  from  Jersey  City,  that  if  we  wish  to 
increase  the  benefit  which  is  bound  to  come  from  such  meetings, 
every  means  should  be  taken  to  secure  the  attendance  of  those, 
who  are  concerned  in  the  planning  and  carrying  out  of  munic- 
ipal improvements. 

Of  course  there  are  many  things  that  could  be  talked  about 
but  the  time  is  getting  late  and  I  can  only  say,  gentlemen,  that 
I  am  very  grateful  to  those  who  urged  upon  me  the  necessity 
of  coming  and  hearing  and  seeing  for  myself.  And  I  wish  to 
say  that  if  the  Mayors  of  cities  would  only  come  here,  I  think 
instead  of  those  who, have  an  interest  in  our  affairs  holding  back 
and  considering  the  question  of  the  expense  of  coming,  they 
would  find  that  there  is  much  to  be  derived  from  it.  I  think 
the  suggestion  is  a  good  one  that  those  here  present  should 
undertake   to   secure   the   attendance   of   city   officials  in   their 
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various  cities  and  states.     If  that  is  done  I  think  you  will  have 
a  convention  which  you  may  well  be  proud  of. 

The  President:  Mayor  Thomas,  of  Parkersburg,  West 
Virginia,  is  also  with  us  and  although  we  have  had  the  pleasure 
of  hearing  from  him  two  or  three  times  we  should  be  glad  to 
hear  a  few  words  from  him. 

Mr.  Thomas:  I  was  just  going  to  say  that  I  hope  there 
will  be  an  effort  made  to  have  a  large  attendance  here  of  the 
officials  of  our  smaller  towns.  I  think  they  need  the  knowledge 
which  they  can  gain  here  at  the  meetings  of  this  society,  and 
that  their  attendance  would  be  beneficial  to  every  town  repre- 
sented. We  have  several  small  towns  in  our  State  whose  officials 
I  know  and  I  shall  make  an  effort  to  get  the  Ma>x>rs  to  send 
their  officers  here.  The  engineers  of  our  towns  should  be  sent 
here  by  the  city  authorities.  I  think  it  is  more  important  for 
them  to  be  here  than  for  the  Mayors  to  be  here.  The  term  of 
a  Mayor  of  a  city  or  town  is  generally  one  or  two  years.  They 
are  put  in  politically,  but  a  civil  engineer  is  educated  and  if  he 
is  out  of  office  in  one  town  he  is  in  another  or  in  private  employ- 
ment, and  he  is  the  man  who  knows  better  what  to  do.  Mayors' 
terms  are  generally  very  short,  and  when  a  man  goes  out  of 
the  Mayor's  office  he  is  not  apt  to  be  interested  in  any  of  these 
meetings;  but  the  responsible  heads  of  departments  of  even  the 
smallest  towns  ought  to  be  represented  here  at  these  meetings 
and  I  shall  try  to  get  our  smaller  towns  represented.    (Applause.) 

Mk.  Brockman:  Mr.  President,  before  the  meeting  closes 
I  wish  to  offer  a  resolution  which  I  ask  the  Secretary  to  read. 

The  Secretary  read  as  follows: 

Resolved,  That  we  express  our  thanks  to  the  Commissioners  and 
members  of  the  District  offices  and  the  citizens  of  the  District,  for  the 
courtesies  and  hospitality  shown  during  the  fifth  annual  convention  of 
this  Society  in  this  city;  and  that  we  also  extend  our  thanks  to  the 
Washington  press,  for  the  extended  notices  of  our  proceedings;  to  Hon. 
John  B.  Wight,  President  of  the  Board  of  Commissioners,  for  his  cordial 
welcome  and  to  the  various  street  railway  companies  for  the  courtesies 
extended  and  kindness  shown. 

The  resolution  was  unanimously  adopted. 
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Mr.  Benzenberg:  Mr.  President,  on  Tuesday  evening, 
those  of  us  who  were  here  had  the  opportunity  for  a  few 
moments  to  shake  hands  with  and  greet  one  whom  we  have  all 
either  known  personally  or  known  of  by  reputation,  a  gentleman 
whose  interests  and  sympathies  have  been  with  this  association 
from  lis  very  inception,  who  has  done  very  much  to  interest 
and  increase  the  attendance  from  his  section  of  this  continent. 
Just  as  he  had  registered  and  had  been  assigned  to  his  room  a 
telegram  was  received  which  notified  him  of  the  death  of  his 
most  promising  son,  who  had  lost  his  life  in  Africa  by  the  bullet 
of  a  native  while  they  were  returning  from  an  expedition  up  the 
river.  This  necessitated  his  immediate  return  to  Toronto  to 
break  the  news  to  his  family.  Many  of  us  have  during  the  past 
summer  witnessed  the  bereavement  and  the  grief  that  came  to 
those  who  received  similar  news  from  the  South  during  our  war 
with  Spain.  We  can  therefore  faintly  imagine  the  grief  that  must 
have  come  to  the  heart  of  that  father  when  he  learned  of  the 
death  cf  his  son  who  was  a  lieutenant  in  the  English  army.  It 
seems  to  me  that  it  is  no  more  than  fitting  that  this  association 
should  express  in  a  few  words  their  sympathy  and  extend  the 
same  ;o  him  who  would  have  been  with  us  and  whom  we  last 
year  delighted  to  honor  by  electing  him  as  Second  Vice-Presi- 
dent of  this  association.  I  therefore  offer  the  following  reso- 
lution :  ♦ 

Resolved,  That  the  sympathy  of  the  American  Society  of  Municipal 
Improvements  be,  and  is  hereby,  extended  to  Edward  H.  Keating,  C.  E., 
of  Toronto,  Canada,  Second  Vice-President  of  this  Society,  and  his  family 
in  their  sad  bereavement,  occasioned  by  the  death  of  their  son.  Lieu- 
tenant Keating,  of  the  Leinster  regiment,  British  army,  who  was  killed 
while  in  active  service  in  Africa;  and  that  the  Secretary  of  this  Society 
be  instructed  to  transmit  to  our  worthy  Second  Vice-President  a  certified 
copy  of  this  resolution. 

The  resolution  was  unanimously  adopted. 

Mr.  O'Brien :     I  offer  the  following  resolution: 

Rebolved,  That  the  officers  of  the  society  be  directed  to  prepare 
vouchers  upon  the  treasury,  providing  for  the  payment  of  the  liabilities 
of  the  Association  in  the  following  order: 
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1.  A  w)ucher  in  {avx)r  of  Harrison  Van  Duyne,  President,  in  the 
amount  of  $ioo,  for  money  advanced  to  the  Society  during  the  past  year. 

2.  A  voucher  in  favor  of  D.  L.  Fulton,  in  the  amount  of  $ioo,  for 
services  rendered  as  Secretary  during  the  year  1897. 

3.  A  voucher  to  cover  all  miscellaneous  bills  now  due,  as  well  as 
the  incidental  expenses  of  this  convention. 

4.  A  voucher  in  favor  of  the  official  stenographer  (the  amount  of 
the  same  being  at  this  time  unknown),  for  the  payment  of  the  expenses 
of  reporting  and  transcribing  the  proceedings  of  the  convention. 

And  be  it  furthed  resolved,  That  after  these  payments  have  been 
made,  the  Executive  Committee  shall  be  directed  to  take  up  and  con- 
sider the  question  of  printing  the  annual  report  and  the  expense  per- 
taining thereto. 

The  resolution  was  unanimously  adopted. 

Mr.  Lewls:  Mr.  President,  I  want  to  say  a  word  as  to  the 
work  of  the  coming  year.  Looking  over  the  list  of  the  standing 
committees  appointed  a  year  ago  it  will  be  seen  that  there  are 
nine  committees,  of  three  members  each,  a  total  of  twenty- 
seven.  Of  these  committees  two  are  unrepresented  entirely,  two 
are  represented  by  two  members  each  and  five  by  one  member 
each.  Nine  out  of  the  twenty-seven  have  attended  the  con- 
vention. This  is  not  as  it  should  be.  It  has  been  customary 
in  the  past  for  the  President-elect  to  announce  the  membership 
of  the  committees  for  the  ensuing  year  before  the  close  of  the 
convention.  I  find,  however,  nothing  in  the  constitution  requir- 
ing it,  nor  do  I  find'  in  the  minutes  of  last  year  that  any  action 
of  approval  was  taken  as  to  the  assignments  announced  by  the 
President.  I  spent  several  hours  last  night  wrestling  with  this 
problem  of  committee  assignments,  but  inasmuch  as  there  are 
many  names  on  our  list  of  members  from  whom  no  word  has 
been  leceived,  and  who  have  paid  no  dues,  and  whose  status 
during  tfie  coming  year  is  therefore  uncertain,  I  thought  it 
would  be  unjust  to  myself  and  to  the  committees  which  might 
be  appointed  and  unjust  to  tjie  society  at  large  to  be  compelled 
to  announce  these  committees  at  this  time,  or  until  I  can  com- 
municate with  absent  members  and  receive  from  them  a  positive 
assurance  that  their  committee  will  not  be  unrepresented  in 
Toronto  next  year  as  has   been  the  case  at  this  convention. 
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I  therefore  ask  you  to  allow  me  to  defer  the  announcement  of 
the  committees  until  I  can  have  a  reasonable  time  to  com- 
municate with  members  of  the  society  who  are  not  here  and  to 
consult  the  preferences  of  the  members  as  to  committee  service. 
I  feel  confident  that  you  will  see  the  justice  of  that  request  and 
accede  to  it.     (Applause.) 

The  President:  I  do  not  think  it  is  necessary  for  the  con- 
vention to  take  any  affirmative  action  on  the  statement  of  the 
President-elect.    I  think  the  matter  is  entirely  in  his  hands. 

Mr.  Hewson:  Before  we  adjourn  I  certainly  should  like  to 
see  some  steps  taken  on  the  suggestion  of  the  gentleman  from 
Jersey  City  that  each  representative  here  will  pledge  himself  to 
call  the  attention  of  municipal  officers  in  his  State  to  this  society, 
its  objects  and  the  importance  of  its  work,  and  to  induce  the 
various  municipal  officers  to  attend  the  convention  next  year 
if  possible.  If  that  action  is  taken  we  shall  certainly  receive  a 
wonderful  impetus.  I  know  personally  that  with  a  very  little 
effort  the  representation  here  to-day  has  been  increased  by  a 
number  of  municipalities  near  the  City  of  Newark,  by  interesting 
the  executive  head  of  the  city  in  the  importance  of  the  work. 
In  most  instances  it  was  entirely  unknown  to  them,  but  on  a 
statement  of  the  case  they  became  interested  at  once,  and  the  re- 
sult is  that  we  have  received  several  a:dditions  to  our  membership 
because  of  that  effort.  If  in  each  State  members  will  take  a  sim- 
ilar course,  either  by  a  committee  appointed  or  by  the  voluntary 
action  of  members,  we  can  achieve  very  substantial  results  in 
this  respect  in  the  future. 

The  President:  I  think  it  is  fair  to  state  that  the  Executive 
Committee  of  the  society  felt  the  same  way,  and  with  that  object 
in  view  an  amendment  was  added  to  the  constitution  making  it 
somewhat  more  the  duty  of  the  Executive  Committee  to  en- 
deavor to  see  that  important  cities  were  represented.  Of  course 
it  is  in  the  hands  of  the  convention  to  take  any  further  action 
that  they  may  see  fit. 
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Mr.  Hewson:  With  that  explanation,  I  am  satisfied  that  the 
matter  can  well  rest  with  the  Executive  Committee.  I  did  not 
know  that  that  amendment  had  been  adopted. 

Mr.  Bexzenberc:  I  should  like  to  offer  the  following  reso- 
lution: ;         '        ' 

Resolved.  That  the  thanks  of  die  society  and  the  convention  be  ex- 
tended to  all  the  outgoing  officers  and  to  the  members  of  the  various 
committees,  for  the  very  able  and  pleasing  manner  in  which  they  have 
performed  the  duties  which  were  imposed  upon  them  one  year  ago. 

Mr.  Lewis:  Mr.  President,  in  seconding  this  resolution  I 
wish  to  express  my  appreciation  of  the  very  high  class  of  papers 
which  have  been  presented  to  this  convention.  I  think  I  am 
safe  in  saying  that  most  of  the  papers  would  have  been  con- 
sidered creditable  if  read  before  any  of  the  technical  societies 
which  we  have  in  this  country.  I  do  not  believe  that  quite  so 
high  a  class  of  papers  has  been  reached  in  the  history  of  this 
society  before  as  those  which  have  been  presented  here  this 
year.  They  will  be  extremely  valuable  when  printed,  and  I  think 
they  will  go  a  long  way  toward  impressing  upon  the  public  at 
large  the  importance  of  the  society. 

The  President:  On  behalf  of  the  officers  and  the  com- 
mittees I  am  sure  I  can  say  that  it  has  been  a  labor  of  love  as 
well  as  a  duty  which  they  have  tried  to  perform,  in  their  efforts 
to  have  a  successful  convention.  Of  course,  everv  convention 
depends  for  its  success  more  largely  after  all  upon  the  work  of 
individual  members,  in  the  preparation  of  papers  and  in  the  study 
of  the  various  questions  which  come  up,  and  that  is  what  we 
hope  to  secure  more  fully  in  the  future. 

Mr.  Benzenberg's  motion  was  agreed  to. 

And  then  on  motion  the  convention  adjourned  to  allow  its 
members  to  attend  a  reception  and  pay  their  respects  to  Presi- 
dent McKinley  at  the  White  House,  and  afterwards  to  take  a 
trip  on  the  Potomac  to  Mount  Vernon. 
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REPORTS  OF  '::i:r  committees 


Miscellaneous  Papers,  &c. 


AND    DISCUSSIONS    THEREON 


CORRECTION. 


Since  the  paper  on  ''  Rates  of  Taxation  in  the  larger  Cities 
of  the  United  States  "  was  printed^  corrections  have  been  made 
by  Mr.  Fulton,  of  Allegheny,  Pa.,  and  Mr.  Fisher,  of^  Roches- 
ter, N.  Y.,  as  follows: 

Pittsburg,  Pa.,  and  Allegheny,  Pa. 

•'The  tax  rate  of  Pittsburg,  Pa.,  is  stated  at  $23.65  per  $1,000.  This 
should  be  changed  to  $21.41  per  thousand.  The  tax  rate  of  Allegheny,  Pa.,  is 
stated  at  $24.95  per  thousand;  this  should  be  changed  to  $20  65  per  thousand. 
There  was  a  state  tax  of  four  mills  reported  originally,  but  it  appears  that  this 
is  a  tax  on  personal  bonds  and  mortgages  only,  and  not  a  tax  on  real  estate. 

"This  correction  will  change  figures  shown  with  reference  to  these  cities 
on  pages  6,  9,  11,  12  and  15  of  the  paper  as  submitted." 

RocheslKT,  ^^-   Y- 

"  The  figures  given  for  Rochester,  N.  Y.,  for  street  cleaning,  removal  of 
ashes  and  garbage,  in  the  paper,  are  $246,000.  This  should  be  changed  to 
$186,000.  This  changes  the  per  capita  cost  for  that  city  from  $1.41  to  $1.06. 
This  table  is  shown  on  page  19." 
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RATES  OF  TAXATION  IN  THE  LARGER  CITIES 

OF  THE  UNITED  STATES. 


By  AUG.   HERRMANN, 
Comtnissioner  of  WaierworkSj  Cincinnati,  O. 


SUBMITTED    TO   THE    AMERICAN    SOCIETY    OF    MUNICIPAL    IMPROVEMENTS, 
AT    ITS    FIFTH    ANNUAL    CONVENTION,  WASHINGTON,    D.  C, 

OCTOBER    26,    1898. 


Gentlemen  : 

In  my  annual  address  as  the  president  of  this  society  at  its 
last  annual  meeting  I  suggested  that  the  Committee  on  Taxation 
and  Assepsment,  to  be  appointed  for  the  ensuing  year,  take  up 
and  submit  a  report  at  the  next  meeting  of  the  society,  showing 
the  rates  of  taxation  throughout  the  leading  cities  of  the  country 
— this  report  to  show,  amoDg  other  things,  the  total  assessable 
valuation  of  property  for  taxation  (both  real  and  personal),  the 
percentage  of  value  of  real  estate  as  returned  for.  taxation  in 
the  various  cities,  the  tax  rate  in  each  city,  as  well  as  a  division 
thereof,  showing  separately  the  rate  for  municipal,  county,  state, 
educational,  sinking  fund  and  interest,  special,  and  all  other 
purposes  that  go  to  make  up  the  grand  total.  Such  a  report,  it 
seemed  to  me,  would  be  of  incalculable  benefit  to  the  members 
of  the  society,  and  would  materially  aid  us  at  all  times  in  making 
intelligent  comparisons  of  the  tax  j-ates  of  our  respective  cities 
with  those  of  other  cities  to  be  presented  in  a  report  of  this 
kind. 
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Having  been  appointed  chairman  of  such  Committee  on 
Taxation  and  Assessment,  I  followed  out  the  suggestion  as  out- 
lined above,  and  now  submit  for  your  consideration  my  report 
on  this  subject. 

In  order  that  this  report  might  be  confined  to  the  larger  cities 
of  the  United  States,  I  determined  to  take  into  consideration 
only  such  cities  as  had  a  population  of  80,000  or  more  at  the 
last  United  States  census,  excepting  therefrom  the  city  of 
Washington,  D.  C,  alone,  and  this  for  the  reason  that  the  laws 
and  conditions  governing  its  management  were  so  different  from 
those  of  other  cities  that  in  my  judgment  an  intelligent  com- 
parison could  not  be  made. 

A  list  of  questions  was  prepared  and  printed,  and  sent  out 
by  me  to  such  members  of  our  society  as  represented  cities  of 
that  class ;  and  in  those  cities  of  that  class  that  have  not  as  yet 
acquired  a  membership  in  our  societyj  such  lists  were  sent  direct 
to  the  Mayor  or  proper  officials  thereof,  with  the  request  that 
the  information  sought  be  furnished  as  accurately  as  possible. 
In  almost  every  instance  prompt  replies  were  received.  It  was 
at  once  seen  that  very  few  cities  in  the  country  have  exactly  the 
same  system ;  and  this  fact  necessitated  repeated  inquiries  in  a 
number  of  cases  in  order  that  a  report  could  be  formulated  on  an 
equal  basis  in  all  of  the  cities. 

The  data  desired  was  for  the  year  1898.  New  York  and 
Brooklyn  having  been  merged  into  Greater  New^  York,  the 
information  could  not  be  obtained,  as  no  accurate  or  even 
approximate  figures  would  be  furnished  until  the  close  of  the 
year. 

Statistics  have  been  obtained  and  tabulated  from  all  of  the 
remaining  cities  of  this  class,  excepting  the  cities  of  Syracuse, 
N.  Y.,  and  Worcester,  Mass^^  twenty-nine  in  all.  Some  of  them 
are  not  as  complete  as  they  could  be ;  in  such  cases  approximate 
figures  ar^  used. 
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The  list  of  questions  that  was  sent  out  was  as  follows : 

1.  Name  of  city  and  population,  January  i,  1898. 

2.  What  18  the  total  valuation  for  taxable  purposes,' giving 
real  estate  and  personal  property  separately  ? 

3.  What  is  the  tax  rate  per  ^1,000?  (This  to  include  state, 
county,  municipal,  educational,  sinking  fund  and  interest,  and 
all  other  purposes,  excepting  maintenance  of  waterworks.) 

4.  How  is  this  total  made  up,  classified  under  the  following 
headings:  State  Levy,  County  Levy,  Municipal  Levy,  Educa- 
tional Levy,  Sinking  Fund  and  Interest  Levy,  Special  Levies? 
(A  number  of  cities  do  not  make  separate  levies  under  these 
headings,  and  in  order  to  make  comparisons  approximate  figures 
were  obtained  in  these  cities,  taking  the  entire  levy  as  a  basis.) 

5.  At  what  per  cent  of  its  true  value  is  real  estate  assessed 
for  taxable  purposes  ? 

6.  What  sources  of  income,  if  any,  have  you,  exclusive  of 
taxation,  that  are  applied  for  the  maintenance  of  municipal  or 
other  departments,  not  including  waterworks  receipts?  (This  to 
be  given  under  the  following  headings :  Earnings  and  Unex- 
pended Balances,  Liquor  License,  including  tobacco,  etc.,  Street- 
railroad  Licenses  and  Fees,  General  Licenses,  Vehicle  Licenses, 
Fines,  Fees,  Costs,  and  all  other  miscellaneous  items.) 

7.  In  what  manner  is  this  income  distributed?  To  what  funds 
is  it  credited? 

8.  What  is  the  rate  in  1898  for  the  following  purposes? 
(Taxes  only  for  these  purposes :  Police  Fund,  Light  Fund,  Fire 
Fund,  Street-cleaning  Fund,  and  Education.) 

9.  What  is  the  appropriation  or  estimated  expenditure  for 
these  same  purposes  in  1898?  (This  is  to  include  taxes  and  all 
other  sources  of  income.) 

10.  What  was  the  bonded  indebtedness  on  January  i,  1898? 
(Giving  same  under  various  headings,  such  as  School  Purposes, 
Public  Buildings,  Parks,  Sewerage,  Improvements,  Funding  and 
Refunding  Debt,  Waterworks,  and  other  miscellaneous  items, 
and  deducting  therefrom  bonds  purchased  and  held  as  sinking 
fund  and  cash  on  hand,  thus  showing  the  net  bonded  debt 
January  i,   1898.) 

11.  In  the  total  tax  rate  as  given- is  any  thing  included  for  the 
improvement  of  streets,  sewers,  sidewalks,  etc.,  and  if  not,  how 
are  improvements  of  this  kind  provided  for? 

12.  Are  taxpayers  subject  to  any  other  assessments  than  the 
taxes  and  licenses  herein  referre'd  to,  excepting  water  rents?  If 
so,  explain  fully. 

13  and  14.  Have  you  a  printed  tax-levy  ordinance  showing 
details,  etc.,  or  any  other  information  on  this  subject? 
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The  answers  to  these  questions  applying  to  the  city  of 
Cincinnati  were  sent  out  with  the  blanks  as  a  guide. 

All  the  information  was  to  be  for  the  year  1898,  and  where 
exact  figures  could  not  be  secured,  estimated  receipts  or  ap- 
proximate expenditures  were  obtained. 

All  of  this  information  has  been  tabulated,  and  is  hereto 
attached,  marked  Exhibit  ^^A."  It  is  impossible  for  me  at  this 
time  to  discuss  this  matter  in  detail  or  to  present  the  entire 
tabulation  to  you,  the  table  covering  a  sheet  9  feet  by  3  feet. 

I  will,  however,  present  certain  deductions  made  by  me  from 
the  information  obtained,  which  may  be  of  interest  to  you  at  this 
time,  and  would  recommend  that  the  Executive  Committee  be 
directed  to  print  the  table  as  an  entirety  in  the  annual  report, 
and  I  earnestly  commend  the  same  for  your  careful  consideration 
and  analysis. 

The  first  table  that  I  will  present  is  the  total  tax  rate  for 
these  various  cities  in  the  year  1898,  this  including,  as  is  in- 
dicated by  question  4  already  referred  to,  the  state,  county, 
municipal,  educational,  sinking  fund  and  interest,  and  other 
special  levies  which  go  to  make  up  the  grand  total,  as  follows: 


Cities. 


Rate  per  $1,000. 


Cities. 


Rate  per  f  1,000. 


Chicago,  111 !|;96  50 

Omaha,  Neb 47  '  2 

Toledo,  O 33  20 

Denver,  Col 31  oo 

Cleveland,  O   2930 

Jersey  City,  N.  J 2890 

New  Orleans,  La 27  00 

•Columbus,  0 27  GO 

Kansas  City,  Mo 26  24 

Cincinnati,  O 26  18 

Minneapolis,  Minn 2500 

Allegheny,  Pa 24  95 

Nashville,  Tenn 24  50 

Baltimore,  Md 24  37 

Louisville,  Ky 23  6$ 


Pittsburg,  Pa $23  65 

Buffalo,  N.  Y 23  54 

Milwaukee,  Wis 23  12 

fSt.  Paul,  Minn 21  40 

Newark,  N.  J 2100 

Rochester,  N.  Y 20  73 

St.  Louis,  Mo.,  max. ...  20  50 

St.  Louis,  Mo.,  min. ...  16  70 

Albany,  N.  Y.. 2000 

Detroit,  Mich 19  23 

Philadelphia,  Pa 18  50 

Indianapolis,  Ind 17  30 

San  Francisco,  Cal '6  95 

^Providence,  R.  1 16  50 

Boston,  Mass  ^3  50 


*Doe8  not  Include  street-cleaning.         fDoes  not  include  removal  of  ashes, 
I  Does  not  Include  removal  of  ashes  and  garbage. 
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At  the  first  glance  at  these  figures  one  can  hardly  believe  that 
there  could  be  such  a  wide  diversity  in  the  rates  of  tiixation  in 
the  larger  cities  of  the  country  as  the  above  would  indicate ;  but 
the  truth  of  the  matter  is  that  when  analyzed  there  is  no  such 
divergence.  In  the  first  place,  in  making  comparisons,  the 
answers  submitted  to  question  5  referred  to  —  the  question 
being  "-4./  what  per  cent  of  its  true  value  is  real  estate  returned 
for  taxable  purposes  in  these  cities  ?  " — must  be  taken  into  con- 
sideration. This  is  the  key  to  the  entire  situation.  In  this 
connection  I  quote  from  my  annual  address-  a  year  ago  on  this 
point  as  follows  : 

"  It  is  a  very  easy  matter  to  say  that  the  rate  of  taxation  in 
one  city  is  twenty-five  dollars  on  each  thousand  dollars'  worth 
of  taxable  property,  while  in  another  it  is  only  twenty  dollars, 
and  thereby  create  unfavorable  comment ;  but  when  the  subject 
is  analyzed,  and  it  is  found  that  in  the  first  instance  taxable 
property  is  assessed  at  fifty  per  cent  of  its  value,  and  in  the 
latter  at  seventy-five  per  cent  of  its  value,  it  can  as  easily  be 
shown  that  the  twenty  -  dollar  rate,  under  those  conditions,  is 
higher  than  the  twenty -five  dollar  rate." 

This  covers  the  matter  in  a  nutshell.  While  the  figures  above 
apparently  show  that  the  tax  rate  of  the  city  of  Chicago  is  the 
highest  in  the  country,  being  four  and.  even  five  times  greater 
than  some  of  the  cities  above  shown,  the  fact  is  that  in  reality 
they  have  one  of  the  lowest  tax  rates  in  the  country.  This  is 
explained  by  the  fact  that  in  Chicago  real  estate  is  returned  at 
11  per  cent  of  its  true  value,  while  in  the  other  cities  referred 
to  it  runs  up  from  35  per  cent  in  the  city  of  Cleveland,  0.,  to 
100  per  cent  in  the  cities  of  Boston,  Pittsburg,  Allegheny, 
Newark,  Minneapolis,  Jersey  City,  and  Providence. 

As  an  illustration  on  this  line :  The  tax  rate  in  Chicago  is 
$96.50  per  $1,000,  but  real  estate  is  returned  at  11  per  cent  of 
its  true  value;  while  in  Providence  the  rate  is  $16.50  per 
|1,000,  and  real  estate  is  returned  at  100  per  cent  of  its  true 
value.     Thus,  if  a  person  had  a  piece  of  real  estate  in  Chicago 


^"  1 


t  * 

8  FIFTH    ANNUAL   CONVENTION 

the  true  value  of  which  Ivas  $10,000,  it  would  be  returned  for 
taxation  at  11  per  cent  of  its  value,  viz.,  $1,100,  and  assessed 
at  the  rate  of  $96 .  50  per  $1,000,  which  would  make  the  taxes 
for  this  property  $106.-15  per  annum;  while  in  the  city  of 
Providence,  with  a  tax  rate  of  $16.50  per  $1,000  as  against 
$96 .  50  in  Chicago,  this  same  property,  the  true  value  of  which 
was  $10,000,  would  be  returned  for  taxation  at  100  per  cent 
of  its  value-r-viz.,  $10,000 — and  assessed  at  the  rate  of  $16  .  50 
per  $1,000,  which  would  make  the  taxes  for  this  property  in 
that  city  $165  per  annum,  or  $58.85  per  annum  more'  than  in 
Chicago]  with  its  $96 .  50  rate. 

In  order,  therefore,  that  this  matter  may  be  considered  intel- 
ligently, I  have  prepared  three  tables,  which  I  present  for  your 
consideration,  as  follows : 

(a)  The  tax  rates  of  these  cities  on  a  uniform  valuation,  repre- 
senting real  estate  on  a  basis  of  75  per  cent  of  its  true  value, 
leaving  the  personal  property  remain  as  returned. 

(b)  The  tax  rate  of  these  cities  on  a  uniform  valuation^  repre- 
senting real  estate  on  a  basis  of  75  per  cent  of  its  true  value, 
exclusive  of  moneys  required  for  state  and  county  purposes. 

(c)  The  tax  rates  of  these  cities  on  a  uniform  valuation,  repre- 
senting real  estate  on  a  basis  of  75  per  cent  of  its  true  value, 
exclusive  of  moneys  required  for  state  and  county  purposes,  and 
interest  and  sinking  fund  purposes;  this  table  showing  rate  on  a 
a  uniform  basis  for  municipal  purposes  only. 

Table  "A"  is  produced  by  taking  the  present  valuations  and 
the  tax  rate  as  fixed  and  ascertaining  first  the  amount  of  money 
to  be  produced  on  such  a  valuation  at  the  rate  as  fixed ;  then  the 
valuation  is  increased  or  decreased  as  the  case  may  be,  so  that 
real  estate,  instead  of  being  returned  at  the  various  values  now  in 
vogue,  is  assessed  on  a  uniform  basis  of  75  per  cent  of  its  true  value, 
and  the  rate  ascertained  to  produce  the  same  amount  of  money  on 
the  revised  valuation,  the  result  of  this  being  as  follows: 
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Name  OP  City 

Present 

Taxable 

Valuation 

Total 
Tax 

Rate 
per 

$1,000 

Percentage 
of  true  value 

of 
Real  Estate 

Amount 
produced 

Valuation  on 
a  unitorm 

basis  of  75  per 
cent  of  the 

true  value  of 

Real  Estate 

Rate  neces- 
sary per  $1,000 

to  produce 
same  amount 

of  money 

*St.  Paul,  Minn 

$93,000,000 

$21.40 

40 

$1,990,200 

$161,687,500 

$12.31 

Kansas  City,  Mo. . . 

67,750.000 

26.24 

40 

1,777,760 

113,250,000 

15.70 

Cleveland,  O 

141,9 '5,430 

29.30 

35 

4,158,122 

263,919,535 

'5.76 

t  St.  Loufs,  Mo.. . . 

353,988,510  |^°-5^} 

60  to  66% 

6,584,186 

409,821,885 

16.07 

Indianapolis,  Ind. . . 

121,000,470;    17.30 

1 

70 

2,093,308 

126,819.078 

16.51 

San  Francisco,  Cal. 

351,784,094 

16.95 

75 

5,962,740 

35',784,094 

'6.95 

Boston,  Mass 

1,036,063,094 

13.60 

too 

14,090,458 

828,514,369 

17.01 

Chicago,  111 

232,026,610 

96.50 

II 

22,390,567 

',306,254,420 

17.14 

Detroit,  Mich 

207,636,860 

19.23 

651070 

3,992,856 

226,424,333 

'7.63 

Philadelphia,  Pa... 

864,516,035 

18.50 

75 

'5,993,546 

864,516,035 

18.50 

t  Columbus,  O 

62,685,080 

27  00 

50 

1,692,497 

87,5 '5,745 

'9.34 

Newark,  N.  J 

'38,373,305 

21.00 

70 

2,905,839 

146,271,469 

19  87 

Milwaukee,  Wis. . . . 

144,683,425 

23.12 

65 

3,345,080 

163,322,824 

20.48 

§  Providence,  R.  I. . 

181,558,120 

16.50 

100 

2,995.709 

145.875,570 

20.54 

Denver,  Col 

73,101,485 

3'oo 

50 

2,266,146 

109,652,227 

20.67 

Cincinnati,  O 

196,677,104 

26.18 

58 

5,149,006 

244,006,522 

21.10 

Rochester,  N.  Y . . . 

112,792,990 

20.73 

80 

2,338,198 

106,424,411 

21.97 

Buffalo,  N.  Y 

245,674,630 

23.54 

70, 

5,783,180 

262,133,595 

22.06 

Omaha,  Neb 

33,049,503!  47.125 

33>3 

",557,457 

67,330,082 

23. '3 

Albany,  N.  Y 

68,276,895 

20.00 

90 

',365,537 

58,482,120 

23 -35 

Louisville,  Ky 

1 18,800,000 

23.65 

75 

2,809,620 

1 1 8,800,000 

23.65 

Toledo,  O 

1 

(kO.COOOOO'    ■J'J-^n 

.       50 
75 

1,676,600 
8,826,741 

69,500,000 
362,122,738 

24.12 
24.375 

Baltimore,  Md 

362,122,738 

24.375 

Nashville,  Tenn. . .. 

35,399,390     24.50 

75 

867,285 

35.399.390 

24.50 

New  Orleans,  La. . . 

'  39, « 99,9*3 

27.00 

90 

3,758,397 

122,147,228 

30.77 

PitUburg,  Pa 

267,764,072 

23.65 

100 

6,332,620 

201,298,625 

31.46 

Minneapolis,  Minn. 

>09,654,337 

25.00 

100 

2,74',358      86,705,851 

31.62 

Allegheny,  Pa 

75,500,000 

24.95 

lOO 

',883,725 

56,625,000 

33.27 

Jersey  City,  N.J... 

89,962,761 

28.90 

lOO 

2,599,923 

1 

69,358,956 

37.49 

*Doe8  not  Include  removal  of  ashes. 

f  St.  Louis  maximum  rate  $20.50;   minimum  rate  $1G.70. 

IDoes  not  include  cleaning  of  streets. 

(Does  not  Include  removal  of  ashes  and  garbage. 
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10  FIFTH    ANNUAL   CONVENTION 

From  this  table  it  will  be  seen  ttiat  for  all  purposes  combined, 
and  on  assessable  valuation  arranged  on  a  uniform  basis,  St. 
Paul,  Minn.,  has  the  lowest  tax  rate  of  all  the  cities  enumerated, 
viz.,  $12.  31  per  $1,009,  while  Jersey  City  has  the  highest  rate, 
viz.,  $37.49. 

Table  "B"  is  produced  by  taking  the  present  assessable  valua- 
tion and  the  tax  rate  as  fixed  for  state  and  county  purposes,  and 
ascertaining  first  the  amount  of  money  to  be  produced  on  such 
an  assessable  valuation  for  such  purpose  at  the  rates  as  fixed, 
and  then  taking  the  assessable  valuation  on  a  uniform  basis  of 
appraising  real  estate  at  75" per  cent  of  its  true  value,  and  deter- 
mining the  rate  required  on  such  a  valuation  to  produce  the  same 
amount  of  money,  and  then  deducting  that  rate  from  the  total 
rate  as  shown  in  Table  "A,"  thereby  giving  the  total  rate  for  all 
purposes,  exclusive  of  state  and  county  purposes,  on  a  uniform 
basis  of  valuation.     The  result  of  this  is  as  follows : 


■N,.'  I  — 
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•St.  Paul,  Minn 

Indianapolis,  lad 

Oiraha,  Neb 

fSan  Francisco.  Cal.. 

Cleveland,  O 

Kansas  City,  Mo 

Denver,  Cot 

tColumbus,  O 

Newark,  N.  J 

St.  Louis,  Mo 

Chicago,  III 

Detroit,  Mich 

Nashville,  Tenn.    ... 

Boston,  Mass 

Milwaukee,  WiB 

Cincinnati,  O 

Rochester,  N.  Y 

Buffalo,  N.  Y...;.... 

Toledo,  O 

Idence,  R.  I.    .. 

Louisville,  Kj 

Philadelphia,  Pb 

Albany,  N.  Y 

Baltimore,  Md 

New  Orleans,  La 

Minneapolis,  Minn. . 

Pittsburg,  Pa 

Alleeheny,  Pa 

Jersey  City;_N^J„. . 


*P' 


$399,900 
746,210 
764,269 

', 794.^99 

8841528 
544,733 
899,4^6 
884,97' 

3-34 1. '83 
67  2.743 
336.  *94 

1,657,701 
870,994 

1,268,567 
545.015 

1,169,411 
439.35" 
3j6,8os 
623,700 
No  separate 
277,886 
678,980 
974,399 
734,684 

1,606,584 
4S3.O0O 
768,282 


382 
3  73 
8  07 


{Does  not  Include  rnmoTsl  otaetie.-'  and  Rsrbage. 

From  this  table  it  will  be  seen  that  for  all  purposes  combined, 
exclusive  of  state  and  county  levies,  baaed  on  a  valuation 
arranged  on  a  uniform  basis,  St.  Paul,  Minn.,  has  the  lowest  tax 
rate  of  all  the  cities  enumerated,  viz.,  ?9.84  per  |1,000,  while 
Jersey  City  has  the  highest  rate,  viz.,  $26.41. 

Table  "C"  ia  produced  by  taking  the  present  assessable 
valuation  and  the  tax  rate  as  fixed  for  sinking  fund  and  interest 
purposes,  and  ascertaining  first  the  amount  of  money  to  be  pro- 
duced on  such  a  valuation  for  such  purpose  at  the  rates  as  fixed, 
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and  thee  taking  the  valuation  on  a  uniform  basis  of  assessing 
real  estate  at  75  per  cent  of  its  true  value,  and  determining  the 
rate  required  on  such  a  valuation  to  produce  the  same  amount 
of  money,  and  then  deducting  that  rate  from  the  total  rate  as 
shown  in  Table  "3,"  thereby  giving  the  total  rate  for  municipal 
purposes  only  on  a  uniform  basis  of  valuation.  This  rate  is  the 
one  over  which  municipal  officers  have  control,  and,  as  shown, 
does  not  include  taxes  for  state,  county,  and  sinking  fund  and 
interest  purposes.    The  result  of  this  is  as  follows : 


K.,.„e,„. 

i 

Ki 

III 

ill 

111 

PS. 

UP 

m 

If          ' 

u 

i 
1- 

$So8.ioi 
ajo.096 
307,365 
297,1*7 

4.^68,579 
109,063 
41 ',554 

1.415,954 

21<,,304 

i,o34',88i 

6,038,063 
354,23s 
59,803 

i.003,oS3 
391,375 

>,53',375 
195,178 
3 '3.564 
273,218 
393,r>79 
437,600 

i,338,8«> 

2,018,834 
419,025 
394,65  s 

1,391,999 
108,858 

$400 

6  50 
I  28 
3  39 
5   "4 
1  6: 
'  55 

3  45 

1  IS 
J  09 

7  10 

2  42 

*7 

4  15 

IZ 

1  15 

2  94 
467 
1   50 

664 

5  57'2 
7  40 

4  55 

I  14 

_          .S6_ 

8  50 
8  56 

18 

tProvidence,  R.  I 

11  21 

Newark,  N.  J 

Detroit.  MEch 

13  80 

11  6s 

Jersey  City,  N.  ] 

.4  81 

AMEktCAM  Society  of  municipal  iMpRoVEMENts 
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From  this  table  it  will  be  seen  that  for  municipal  purposes 
only,  including  education,  but  exclusive  of  state,  county,  and 
sinking  fund  and  interest  purposes,  based  on  tan  assessable  valu- 
ation arranged  on  a  uniform  basis,  Indianapolis,  Ind.,  has  the 
lowest  tax  rate  of  all  the  cities  enumerated,  viz.,  $6.62  per 
$1,000,  while  Jersey  City  has  the  highest  rate,  viz.,  $24. 85. 

F.or  a  more  complete  analysis  of  this  subject  I  again  call  your 
attention  to  the  tabulated  statistics  attached  to  this  report. 

Before  passing  from  this  subject  I  desire  to  submit  two  tables 
on  the  bonded  indebtedness  of  these  cities. 

First,  a  table  showing  the  net  bonded  indebtedness  of  these 
cities  on  January  1,  1898,  as  well  as  the  net  bonded  indebted- 
ness per  capita;  and  second,  a  table  showing  the  amount  of 
money  produced  by  taxation  in  1898  for  bonded  indebtedness  and 
interest,  as  well  as  the  amount  produced  per  capita,  as  follows: 


Name  of  City 


San  Francisco,  Cal 
Chicago,  III. ..... . 

Indianapolis,  Ind.. 

Denver,  Col 

Detroit,  Mich.  .  . 
Kansas  City,  Mo.. . 

Omaha,  Neb 

Columbus,  O 

Cleveland,  O 

Milwaukee,  Wis... 

Toledo,  O   

Minneapolis,  Minn. 

St.  Louis,  Mo 

Albany,  N.  Y 

Nashville,  Tenn.. . . 

Buffalo,  N.  Y 

Louisville,  Ky , 

Pittsburg;  Pa 

Allegheny,  Pa 

Newark,  N.  J 

Philadelphia,  Pa.. . , 
Rochester,  N.  Y.. ., 
New  Orleans,  La. . . 

St.  Paul,  Minn 

Cincinnati,  O , 

Baltimore,  Md , 

Jersey  City,  N.  T 

Providence,  R.  I 

Boston,  Mass 


Net  Bonded 
Indebtedness 


1 5*449,4  i  4 
2,030,500 

'.955.300 

•4,679*897 
3*513,^80 
3,036,000 
3,181,961 

9,079,732 
6,728,oco 
5,064,616 
6,821,754 
20,352,278 
3,269,000 
3,307,oco 

14,157.819 
8,584,000 

",571,679 

4,953,703 
i»,o57,774 

56,872.795 
8,081,959 

14,444,390 
8,922,483 
25,482,459 
31,794,178 
»5,49»,542 

12,972,145 
51,482,168 


Net  Bonded 

ludebtedness 

Per  Capita 


$0  38 

835 
10  41 

12  22 

«5  59 
20  07 

20  24 

23  50 

23  89 

24  91 

30  88 
32  48 
32  66 

32  69 

33  07 

37  76 

38  66 

39  22 
39  62 

44  23 

45  87 

46  18 
48  18 

54  07 

62  15 

63  58 
70  74 
78  14 
97  33 
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Name  of  City 


San  Francisco,  Cal 
Jersey  City,  N.  J. . . 

Detroit,  Mich 

Omalia,  Neb 

Kansas  City,  Mo. . . 

Chicago,  111 

Buffalo,  N.  Y 

Louisville,  Ky. . .-. . 

Cleveland,  O 

Denver,  *Col 

Newark,  N.  J 

Milwaukee,  Wis... 
Rochester,  N.  Y. . . 

St.  Paul,  Minn 

Minneapolis,  Minn 

Columbus,  O 

St.  Louis,  Mo. . . . . 
Nashville,  Tenn  . . . 

Toledo,  O 

Cincinnati,  O 

Indianapolis,  Ind. . 

Albany,  N.  Y 

Allegheny,  Pa 

Baltimore,  Md 

Pittsburg,  Pa 

New  Orleans,  La. . 
Philadelphia,  Pa... 
Providence,  R.  I. . . 
Boston,  Mass 


Amount  of  Money 

produced  by 

Taxation  In  1898 

for  Bonded 

Indebtedness^ 

includinglnterest 


$59,803 
108,858 

195,178 
109,063 

135,500 

i,53>,375 

393t079 
237,600 

411,554 
219,304 

354,235 

431,709 

313.564 

307,365 

394.655 
297,127 

1,415.954 
230,096 

39<,375 
1,003,053 

508,201 

273,218 

4i9;o25 

2,018,834 
.  1,338,820 

1,391,999 
6,038,063 

1,034,881 
4,268.579 


Amount  of 
Money  pro- 
duced by  Tax- 
ation in  1898 

Per  Capita 


$0  17 

•  54 
60 

72 

•  77 
82 

I  04 

I  07 

I  08 

I  37 
I  41 
I  60 

I  79 
I  86 

1  87 

2  20 
2  27 
2  30 

2  38 
2  44 
2  60 


2 
3 


73 
35 


4  03 


4 
4 


53 

63 

4  95 
6  02 

8  06 


From  these  tables  it  will  be  seen  that  Philadelphia  has  the 
largest  bonded  indebtedness,  viz.,  $56,872,795.22,  while  San 
Francisco  has  the  smallest,  viz.,  $133,917.01.  In  the  bonded 
debt,  per  capita,  Boston  is  the  highest,  with  $97 .  33,  while  San 
Francisco  is  the  lowest,  38  cents.  The  average  per  capita  debt 
of  these  cities  is  $37 .  48,  fourteen  cities  being  above  and  fifteen 
below  the  average. 

Philadelphia  raises  more  money  by  taxation  per  annum  to 
provide  for  its  bonded  indebtedness,  including  interest,  than  any 
of  the  cities  enumerated,  viz.,  $6,038,063,  while  San  Francisco 
raises  the  least,  viz.,  $59,803.  The  amount  of  money  raised  per 
capita  by  taxation  to  provide  for  the  bonded  indebtedness,  in- 
cluding interest,  is  $8 .  06  in  Boston,  this  being  the  highest  rate, 
as  against  17  cents  in  San  Francisco,  this  being  the  lowest  rate. 
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The   average   per  capita  amount  raised  by  taxation  ifl  $2 .  37, 
eleven  cities  being  above  and  eighteen  below  the  average. 

The  next  table  shows  the  amount  of  money  produced  in  these 
cities  in  1898  by  taxation  for  all  purposes — state,  cou-nty,  mu- 
nicipal, educational,  and  sinking  fund  and  interest — not  including, 
however,  moneys  received  for  these  purposes  from  sources  other 
than  taxation,  and  showing  also  the  per  capita  amount  raised  by 
taxation,  the  calculation  being  made  by  dividing  the  amount 
raised  by  the  population  of  each  city. 


Name  of  City 


Nashville,  Tenn.. . . 
Kansas  City,  Mo.. 

Toledo,  O 

Omaha,  Neb 

St.  Louis,  Mo 

Indianapolis,  Ind.. 

Cleveland,  O 

Newark,  N.  J 

St.  Paul,  Minn 

Chicago,  111 

New  Orleans,  La. . 
Milwaukee,  Wis. . . 

Columbus,  O 

Cincinnati,  O 

Louisville,  Ky 

Philadelphia,  Pa. . . 
Jersey  City,  N.  J. . 
Minneapolis,  Minn 

Detroit,  Mich 

Rochester,  N.  Y.. . 

Albany,  N.  Y 

Denver,  Col 

Allegheny,  Pa 

Buffalo,  N.  Y 

San  Francisco,  Cal. 
Baltimore,  Md.  .•. . . 
Providence,  R.  I . . . 

Pittsburg,  Pa 

Boston,  Mass 


Amount  of 
Money  raised  by 

Taxation 
for  all  Purposes 


$867,285 
1,777,760 
1,676,600 

1,557,457 
6,584,186 

2,093,308 
4,158,122 

2,905,839 
1,990,200 

22,390,567 

3,758,397 
3,345,080 

1,692,497 
5, 149,006 

2,809,620 
"5,993,546 
2,599,923 
2,741,358 
3,992,856 

2,338,198 

",365.537 
2,266,146 

1,883,725 
5,783,180 

5,962,740 

8,826,741 

2,995,709 
6,332,620 

14,090,458 


Per  Capita 

Am't  of  Money 

raised  by 

Taxation 


$867 

o  IS 
22 

38 

56 

73 

94 
62 

06 

10 

19 

38 

53 

55 
66 


o 
o 
o 
o 
o 
I 

2 
2 
2 
2 
2 
2 
2 
2 

3 


91 
00 

04 

39 
41 

65 
10 

06 

42 

04 

7  65 

8  04 
21  46 
26  64 


3 
3 
3 
3 
4 
5 
5 
7 


From  this  table  it  will  be  seen  that  for  all  purposes  combined 
Chicago  raises  the  most  money,  viz.,  $22,890,567,  while  Nash- 
ville, Tenn.,  raises  the  least,  viz.,  $867,285.  The  highest  per 
capita  amount  assessed  for  all  purposes  by  taxation  is  $26 .  64, 
in  the  city  of  Boston,  while  the  lowest  amount  is  $8 .  67,  in  Nash- 


^  '  *^ 
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ville,  Tenn.  The  average  per  capita  rate  is  $18 .  83,  eight  cities 
being  above  and  twenty-one  below  the  average.  This  average  is 
obtained  by  dividing  the  total  amount  of  money  raised  in  these 
cities  by  the  total  population. 

I  have  prepared  one  other  table  that,  in  my  judgment,  has 
quite  a  bearing  on  this  subject.  The  amount  of  the  total  tax 
rate  is  necessarily  dependent  upon  the  available  assessable 
returns,  and  in  order  that  this  feature  may  be  considered  intel- 
ligently I  present  the  table  above  referred  to,  which  shows  the- 
assessable  valuations  for  taxable  purposes  in  these  cities,  arranged 
on  a  uniform  basis  by  assessing  real  estate  at  75  per  cent  of  its 
true  value,  taking  as  a  basis  of  calculation  the  assessable  valua- 
tions Jfnd  percentages  at  which  real  estate  is  now  returned,  and 
then  show^ing  the  per  capita  return  on  such  a  basis,  as  follows : 


Name  of  City 


Jersey  City,  N.  J.. 
Nashville,  .Tenn.  . 
New  Orleans,  La. . 
Minneapolis,  Minn 

Toledo,  O 

Omaha,  Neb 

Allegheny,  Pa  . . . 
Milwaukee,  Wis . . . 

Louisville,  Ky 

Albany,  N.  Y 

Newark,  N.  J 

Cincinnati,  O 

Kansas  City,  Mo. . 
Rochester,  N.  Y. . 

Columbus.  O 

Indianapolis,  Ind. . 
St.  Louis,  Mo. : . . . 

Denver,  Col , 

Pittsburg,  Pa , 

Cleveland,  O , 

Philadelphia,  Pa. . . 

Buffalo,  N.  Y 

Chicago,  111 

Baltimore,  Md 

Detroit,  Mich.  . . . . 
Providence,  R.  I. . . 

St.  Paul,  Minn 

San  Francisco,  Cal. 
Boston,  Mass 


Total  valuation  on 

a  uniform  bacis 

of  75  per  cent  of 

true  value 
of  Real  Estate. 


$69,358,956 

35»399,39o 
122,147,228 

86,705,851 

69,500,000 

67,330,082 

56,625,000 

163,322,824 

118,800,000 

58,482,120 

146,271,469 

244,006,522 

113,250,000 

106,424,411 

87,515,745 
126,819,078 

409,821,885 

109,652,227 

201,298,625 

263,919,535 
864,516,035 

262,133,595 

',306,254,420 

362,122,738 

226,424,333 

145,875,570 
161,687,500 
351,784,094 
828,514,369 


Returns  for 

'  Taxation 

Per  Capha. 

$346 

00 

354 

00 

407 

00 

413 

CO 

424 

00 

448 

00 

453 

00 

469 

00 

535 

00 

585 

00 

585 

00 

595 

00 

604 

00 

608 

00 

641 

00 

650 

00 

658 

00 

685 

00 

686 

00 

694 

00 

698 

CO 

699 

00 

706 

00 

724 

00 

755 

oo_ 

879*00 

979 

CO 

1,005 

00 

1,566 

00 

_-y _,-  -      .  _-  ^  , 
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From  this  table' it  will  be  seen  that  the  returns  for  taxation 

per  capita,  arranged  on,  a  uniform  basis  6{  assessing  real  estate 

at  75  per  cent  of  its  true  value,  averages  $708  in  these  cities 

six  cities  being  over  and  twenty-three  under  the  average.     The 

returns  in  Boston  per  capita  are  $1,566,  this  being  the  highest, 

while  in  Jersey  City  the  returns  are  $346,  this  being  the  lowest. 

These  averages  are  obtained  by  taking  the  combined  assessable 

valuations  divided  by  the  combined  population.     From  this  table 

it  will  also  be  seen  that,  as  a  rule,  those  cities  which  have  the 
lowest  tax  rate,  as  shown  in  the  tables  herein  referred  to,  have 

the  highest  returns  per  capita  for  assessable  purposes,  which 

enables  those  cities  to  have  the  low  re^te. 

I  shall  now  take  up  and  present  some  statistics  that  were 
obtained  in  reply  to  question  9,  viz.:  '*  Whaf  is  the  appropria" 
Hon  or  estimated  expenditure  for  police,  fire,  light,  street-cleaning 
and  educational  purposes  in  1898,  including  amount  received  from 
taxes  and  all  other  sources  of  revenue  V^ 

From  the  answers  received  to  this  question  I  have  prepared 
five  tables  showing  the  per  capita  amount  expended  for  each  of 
these  purposes  in  all  of  the  cities  enumerated. 

In  making  comparisons  of  the  tax  rates  of  the  various  cities, 
these  items  of  expenditures  can  well  be  taken  into  consideration, 
and  is  in  itself  an  interesting  study,  as  it  covers  five  principal 
items  of  expense. 

These  tables  are  as  follows : 


Amount  Expended  for  Police  Furposee. 


Name  ot  City.  Per  Capita. 

Boston,  Mass $3  19 

Philadelphia,  Pa 2  18 

San  Francisco,  Cal 211 

Buffalo,  N.  Y 2  06 

Providence,  R.  1 2  02 

Jersey  City,  N.  J i  98 

Baltimore,  Md i  96 

Chicago,  111 I  80 

Detroit,  Mich i  78' 

Albany,  N.  Y i   59 

Pittsburg,  Pa 155 

St.  Louis,  Mo I  54 

Newark,  N.  J i  48 

Cincinnati,  O i  40 

Milwaukee,  Wis i  22 


Name  of  City. 


Per  Capita. 


St  Paul,  Minn $1   12 

Allegheny,  Pa i  09 

Minneapolis,  Minn i  06 

Cleveland,  O i  04 

Louisville,   Ky i  02 

Kansas  City,  Mo 98 

Columbus,  O 96 

Rochester,  N.  Y 95 

Nashville,  Tenn 87 

New  Orleans,  La 79 

Toledo,  O 78 

Denver,  Col 77 

Indianapolis,  Ind 71 

Omaha,  Neb 61 
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Amount  Expended  for  Fire  Purposes. 


Name  of  City.  Per  Capita. 

Boston,  Mass $2  21 

Providence,  R.  1 2  11 

Detroit,  Mich I  86 

Buffalo,  N.  Y I  67 

Minneapolis,  Minn i  64 

Milwaukee,  Wis i  54 

Albany,  N.  Y 141 

Pittsburg,  Pa I  39 

Columbus,  O I  33 

Rochester,  N.  Y 131 

Cleveland,  O i  28 

San  Francisco,  Cal i  23 

St.  Paul,  Minn i  21 

St.  Louis,  Mo 1  20 

Kansas  Citj,  Mo i  13 


Name  of  City.  Per  Capita. 

Jersey  City,  N.J  $1  09 

Cincinnati,  O i  07 

Allegheny,  Pa i  05 

New  Orleans,  La i  02 

Baltimore,  Md i  01 

Newark,  N.  J 96 

Louisville,  Ky 93 

Denver,  Col 88 

Nashville,  Tenn 87 

Indianapolis,  Ind 85 

Chicago,  111 80 

Philadelphia,  Pa 79 

Toledo,  O 76 

Omaha,  Neb 62 


Amount  Expended  for  Eduoational  Purposes. 


Name  of  City.  Per  Capita. 

Minneapolis,  Minn. .... .  |5  38 

Denver,  Col 4  69 

Boston,  Mass 4  67 

Cleveland,  0 3  78 

Indianapolis,  Ind 3  5^ 

Columbus,  O '3  52 

San  Francisco,  Cal 3  52 

Kansas  City,  Mo 3  43 

Chicago,  111 3  32 

Rochester,  N.  Y -  3  25 

Philadelphia,  Pa 3  24 

Providence,  R.  1 316 

St.  Louis,  Mo « 314 

Cincinnati,  0 3  11 

Detroit,  Mich. 3  06 


Name  of  City.  Per  Capita. 

Allegheny,  Pa $3  04 

Albany,  N.  Y 2  97 

Baltimore,  Md 2  86 

Omaha,  Neb 2  80 

Milwaukee,  Wis 2  67 

Pittsburg,  Pa 262 

St.  Paul,  Minn 2  58 

Buffalo,  N.  Y 2  57 

Toledo,  O 2  35 

Jersey  City,  N.J 201 

Newark,  N.  J i  96 

Nashville,  Tenn i  80 

Louisville,  Ky i  54 

New  Orleans,  La i  29 


Amount  Expended  for  Liffht  Purposes. 


Name  of  City.  Per  Capita. 

Providence,  R.  I |i  69 

Rochester,  N.  Y 1  31 

Boston,  Mass i  23 

Philadelphia,  Pa i  06 

San  Francisco,  Cal i  00 

Buffalo,  N.  Y 9« 

Albany,  N.  Y 88 

Pittsburg,  Pa 85 

Allegheny,  Pa 84 

Cincinnati,  0 82 

Minneapolis,  Minn 81 

Newark,  N.  J 80 

Baltimore,  Md 75 

Milwaukee,  Wis 70 

New  Orleans,  La 70 


Name  of  City.  Per  Capita. 

St.  Paul,  Minn $0  69 

Jersey  City,  N.  J 66 

St.  Louis,  Mo 61 

Cleveland,  0 60 

Denver,  Col 58 

Chicago,  III 55 

Columbus,  O 54 

Louisville,  Ky 53 

Indianapolis,  Ind 53 

Nashville,  Tenn 53 

Detroit,  Mich 41 

Kansas  City,  Mo 40 

Omaha,  Neb 32 

Toledo,  O 27 
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Amount  Expended  for  Street-cleaning  FurpoBes. 


Name  of  City.  Per  Capita. 

Rochester,  N.  Y $i  41 

Pittsburg,  Pa i   14 

Buffalo,  N.  Y I  06 

...         84 

77 

73 
70 

...  64 
60 
57 

...  46 
43 
42 
42 
42 


Name  of  City.                    Per  Capita. 
Kansas  City,  Mo $0  40 


Allegheny,  Pa ... . 

Baltimore,  Md 

Philadelphia,  Pa.. 
New  Orleans,  La . . 
Minneapolis,  Minn 

Bosto.n,  Mass 

Milwaukee,  Wis.. 

Cincinnati,  O 

Detroit,  Mich. . . . 
*  Providence,  R.  I . . 

Cleveland,  O 

Albany,  N.  Y 


San  Francisco,  Cal 

Newark,  N.  J 

St.  Louis,  Mo 

Louisville,  Ky 

Chicago,  111. ..... . 

t  St.  Paul,  Minn 

Denver,.  Col 

Indianapolis,  Ind.. 
Jersey  City,  N.  J. . 
Nashville,  Tenn. . . 

Toledo,  O 

Omaha,  Neb 


39 

38 

38 

37 

33 

30 
29 

28 

26 

25 

20 

14 


Columbus,  O Spec,  ass'm't 


^Does  not  include  removal  of  ashes  and  garbage. 
-{-Does  liot  include  removai  of  ashes. 

• 

An  examination  of  these  tables  will  show  that  for  police 
purposes  the  amount  expended  per  capita  in  Boston,  $3.19, 
^  is  the  highest,  and  Omaha,  Neb.,  61  cents,  is  the  lowest,  the 
average  per  capita  in  all  of  the  cities  being  $1.66,  nine  cities 
being  above  and  twenty  below  the  average.  For  fire  purposes 
the  amount  expended  per  capita  in  Boston,  $2.21,  is  the  highest, 
and  Omaha,  Neb.,  62  cents,  is  the  lowest,  the  average  per  capita 
in  all  of  the  cities  being  $1 .  17,  fourteen  cities  being  above  and 
fifteen  below  the  average.  For  educational  purposes  the  amount 
expended  per  capita  in  Minneapolis,  Minn,  $5  .  38,  is  the  highest, 
and  New  Orleans,  La.,  $1 .  29,  is  the  lowest,  the  average  per 
capita  in  all  of  the  cities  being  $3 .  14,  twelve  cities  being  above 
and  sixteen  below  the  average.  For  lighting  purposes  the  amount 
expended  per  capita  in  Providence,  R.  I.,  $1 .  69,  is  the  highest, 
and  Toledo,  0.,  27  cents,  is  the  lowest,  the  average  pel:  capita  in  all 
of  the  cities  being  76  cents,  twelve  cities  being  above  and  seven- 
teen below  the  average.  For  street-cleaning  purposes  the  amount 
expended  per  capita  in  Rochester,  N.  Y.,  $1 .  41,  is  the  highest, 
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and  Omaha,  Neb.,  14  cents,  is  the  lowest,  the  average  per  capita 
in  all  of  the  cities  being  51  cents,  ten  cities  being  above. and 
eighteen  below  the  average. 

All  of  the  averages  are  obtained  by  taking  the  total  amount 
expended  for  each  of  these  purposes  in  all  of  the  cities  divided 
by  the  combined  population. 

In  preparing  this  report,  I  endeavored  to.  secure  accurate 
information  relative  to  the  sources  of  income  in  all  of  these 
cities,  exclusive  of  taxation  (estimated  for  1898),  classified  under 
the  following  headings : 

Unexpended  Balances  and  Earnings ; 

Liquor  Licenses,  including  Tobacco  ; 

Street  Railroad  License  and  Fees ; 

General  and  Vehicle  Licenses : 

Fees,  Fines,  Costs,  and  all  other  miscellaneous  items. 
This,  however,  to  cover  only  so  much  of  such  income  as  is  de- 
voted to  maintaining  municipal  departments. 

While  I  have  secured  the  figures  in  nearly  every  instance^ 
a  careful  examination  thereof  indicates  that  there  are  too  many 
inaccuracies  in  the  classifications  under  the  first  and  last  heading 
to  present  reliable  statistics.  I  shall,  therefore,  only  present  in 
condensed  form  in  this  report  the  statistics  tabulated  with  respect 
to  the  liquor,  street  railroad,  general,  and  vehicle  license  receipts 
in  these  cities. 

I  have  prepared  three  tables  on  this  subject,  showing  the  total 
amount  and  per  capita  amount  received  under  the  following 
headings : 

Liquor  Licenses,  including  Tobacco ; 

Street  Railroad  Licenses  and  Fees ; 

General  and  Vehicle  Licenses. 
In  making  comparisons  as  to  total  tax  rates,  receipts  of  this 
character  should  be  carefully  considered. 


L-S.-^ 
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These  tables  are  as  follows : 


Name  of  City 


Boston,  Mass 

Omaha,  Neb 

St.  Paul,  Minn 

Chicago,  III 

Pittsburg,  Pa 

Albany,  N.  Y 

Buffalo.  N.  Y 

St.  Louis,  Mo 

Minneapolis,  Minn 
Philadelphia,   Pa.. 

Newark.  N.  J 

Jersey  City,  N.  J. . 
Allegheny,  Pa . . .  . 
Milwaukee,  Wis. . . 

Denver,  Col 

Cleveland,  O 

San  Francisco,  Cal. 

Cincinnati,  O 

Rochester,  N.  Y. . . 
Baltimore,  Md. . . . 

Detroit,  Mich 

Indianapolis,  Ind. . 

Toledo,  O 

Kansas  City,  Mo.. . 

Louisville,  Ky 

Columbus,  O 

New  Orleans,  La. . 
N'ashville,  Tenn  . . . 


Total  Estimated 
A  moan  t  received 

for  Liquor 
Licence,  inol'ding 

Tobacco 
(City's  Portion) 


$1,085,000  00 
268,000  00 
275,000  00 
3,025,418  80 
480,000  00 
157,000  00 
580,000  00 
945,000  00 
299,000  00 

.1,690,047  50 
335.000  00 
255,908  00 
160,000  00 

333»590  13 
195,400  00 
427,000  00 
380,000  00 
427,000  00 
174,000  00 
410,000  00 

225,000  CO 

140,016  00 
100,000  00 
102,000  00 

126,455  83 
70,000  00 

149,000  00 

17,250  00 


Per  Capita 
Amoont 
received 


$2 


05 
79 
67 

64 
•63 
57 
55 
52 
42 
36 

34 
28 

28 

23 
22 

12 

08 

04 

00 

82 

75 
72 
61 

58 
57 
52 
50 
17 
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Name  of  City 


Baltimore,  Md 

Cincinnati,  O 

Allegheny,  Pa 

Milwaukee,  Wis... 

St.  Louis,  Mo 

Louisville,  Ky 

Buffalo,  N.  Y 

Pittsburg,  Pa 

Detroit,  Mich 

Philadelphia,  Pa. . . 
Rochester,  N.  Y. . . 
Kansas  City,  Mo.    . 

Chicago,  111 

New  Orleans,  La.. . 

Denver,  Col 

San  Francisco,  Cal. 

Cleveland,  O 

Newark,  N.  J 

Minneapolis,  Minn. 

Nashville,  Tenn 

Boston,  Mass 

Jersey  City,  N.  J... 

Omaha,  Neb 

St.  Paul,  Minn 

Indianapolis,  Ind.. 

Albany,  N.  Y 

Columbus,  O 

Toledo,  O 

Rochester,  N.  Y. . . 


ToUl  Esthnatcd 
Amount  received 

for  Street 
Railroad  License 

and  Fees 


$266,000  00 

i8o,coo  00 

25,000  00 

48,676  55 

92,100  00 

30,863   16 

46',ooo  00 

30,000  00 

22,000  00 

77,744  00 

9,000  00 

9,000  00 

80,532  74 

8,000  00 

4,000  00 

10,000  00 

7,800  00 

4,000  00 

3,700  00 

2,150  00 

500  00 


No  answer 


Per  Cupita 
Amount 
received 


$0  53 

44 
20 

18 

15 
14 
12 

10 

07 
06 

05 

05 

04 

03 

03 
028 

02 

02 

02 

02 


received. 
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Namb  of  City 


Nashville,  Tenn  . . . 

St.  Louis,  Mo 

Allegheny,  Pa 

Pittsburg,  Pa 

Kansas  City,  Mo  . . 
New  Orleans,  La. . 

Louisville,  Ky 

San  Francteco,  Cal. 

Cincinnati,  O 

Indianapolis,  Ind. .. 

Denver,  Col 

Milwaukee,  Wis. . . 

Omaha,  Neb 

Toledo,  O 

Baltimore,  Md 

BuflFalo,  N.  Y 

Boston,  Mass 

Cleveland,  O. .. .  *. 

Newark,  N.  J 

Minneapolis,  Minn. 
Philadelphia,  Pa... 

Detroit,  Mich 

St.  Paul,  Minn 

Albany,  N.  Y 

Jersey  City,  N.  J... 

Columbus,  O 

Rochester,  N.-Y.. . 

Chicago,  111 

Providence,  R.  I.. . 


Total  Estimated 
Amount  received 
for  General  and 
Vehicle  Lloenses 


$83,000  00 

434,000  00 

82,490  00 

185,000  00 

107,000  00 

168,000  00 

120,698  29 

112,000  00 

110,800  00 

50,148   20 

40,758   82 

53,440  03 

24,000  00 

22,000  00 

65,000  00 

45,000  00 

44,500  00 

28,200  00 
16,500  00 

13,992  88 
93,264  21 

16,000  00 

9,000  00 

4,386  00 

8,781  30 

350  00 

No  answer 
No  answer 


Per  Capita 
Amoun  t 
received 


$083 
70 
66 

63 
61 

56 

55 

32 
27 
26 

25 
20 

16 

13 

13 
12 

•08 

08 

07 

07 

07 

05 

05 
04 

04 
03 


received, 
received. 


These  three  tables  also  represent  an  interesting  study.  The 
per  capita  amount  received  from  liquor  licenses  in  Boston,  $2.05, 
is  the  highest,  and  17  cents  in  Nashville  the  lowest.  Street  rail- 
road  licenses  and  fees  run  from  53  cents  per  capita  in  Baltimore 
down  to  nothing  in  a  number  of  cities,  while  general  and  vehicle 
licenses  run  from  83  cents  in  Nashville,  Tenn.,  down  to  4  cents 
in  Albany,  N.  Y.,  and  Jersey.  City. 


Before  closing  my  report  I  wish  to  call  your  attention  to  the 
fact  that  it  is  almost  impossible  to  secure  reliable  and  accurate 
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data  on  subjects  of  this  character  because  of  the  many  systems 
in  vogue  in  the  leading  cities  of  the  United  States. 

It  has  therefore  occurred  to  me  that  our  association  might  in 
some  way  take  the  initial  step  toward  inaugurating  and  securing 
a  uniform  system  of  assessing  property,  levying  taxes,  classifying 
receipts,  distributing  revenue,  and  the  classification  of  expendi- 
tures, with  a  view  to  its  adoption  by  all  the  larger  cities  of  the 
country.  ^ 

The  beneficent  results  of  such  a  system  would  be  that  accurate 
information  could  be  secured  at  any  time  and  upon  any  subject, 
and  proper  comparisons  could  be  made,  thereby  preventing  to 
a  great  extent  the  severe  and  unjustifiable  criticism  of  public 
officials  that  is  so  often  made  through  the  press  and  the  public, 
and  which  is,  as  a  rule,  based  upon  "  comparative  figures." 

This  in  my  judgment  could  be  easily  accomplished  by  follow- 
ing a  few  simple  rules: 

First — All  property  to  be  assessed  at  the  same  value  for  tax- 
able purposes  in  all  cities. 

Second — Taxes  to  be  levied  in  all  cities  under  the  same  classi- 
fied headings. 

Third — Revenues  from  all  purposes  to  be  classified  jn  all 
cities  under  same  headings.  As  an  illustration,  I  will  follow 
the  method  of  classification  as  suggested  by  Dr.  L.  S.  Rowe 
of  the  University  of  Pennsylvania,  who  has  given  much  study 
to  this  subject,  as  follows: 

Ordinary    Municipal    Revenue. — This    to   be 
divided  into  chapters. 
Chapter  1. 

(a)  Taxation — To  include  taxes,  real  and  per- 
sonal, arrears,  delinquent,  etc. 

(6)  Special  Assessments — To  include  the  im- 
provement of  streets,  sewers,  sidewalks,  opening 
streets,  etc. 


''■;. 
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((?)    Miscellaneous — Sale  of  old  material,  etc.  f 

(d)    Licenses  and  Fees — To  include  all  licenses, 
fees,  permits,  etc. 
{e)    Franchises. 
Chapter  2.   Income  from  public   institutions,  in-  '         . 

eluding    waterworks,   markets,   hospitals,   charitable  '% 

and  correctional  institutions 

Chapter  3.  Income  from  investments,-  including 
interest  on  bank  deposits  and  bonds. 

Chapter  4.  Gifts  and  subsidies,  including  amount 
received  from  state  taxes  for  school  funds :  also 
foreign  insurance  companies,  etc. 

Chapter  5.  Extraordinary  Revenue. —  Income 
from  loans,  bonds,  tax-certificates,  etc. 
Fourth — Revenues  from  all  purposes  to  be  distributed  in  the 
same  manner  in  all  cities. 

Fifth — Appropriations  to  be  made  in  the  same  manner  and 
classified  under  same  headings  in  all  cities. 

Sixth  —  Expenditures  to  be  classified  under  same  headings 
in  all  cities. 

In  connection  with  this  suggestion,  I  desire  to  call  attention 
to  the  fact  that  in  Ohio  the  General  Assembly,  on  April  26, 1898, 
passed  an  act  to  establish  a  board  of  commissioners  for  the 
promotion  of  uniformity  of  legislation  in  the  United  States. 
Sections  1  and  2  of  this  act  are  as  follows: 

"Section  i.  Be  it  enacted  by  the  General  Assembly  of  the  State  of 
OhiOy  That  the  Governor  shall,  within  thirty  days  after  the  passage  of  this 
act,  appoint  three  suitable  persons,  who  are  hereby  constituted  a  board  of 
commissioners  by  the  name  and  style  of  commissioners  for  the  promotion 
of  uniformity  of  legislation  in  the  United  States.  The  said  commissioners 
shall  meet  and  organize  within  thirty  days  after  the  said  board- shall  be 
appointed,  and  shall  hold  office  for  a  term  not  exceeding  two  years  from 
the  day  of  such  organization.  Any  vacancy  in  the  office  of  such  commis- 
sioner, by  resignation  or  otherwise,  shall  be  filled  for  the  unexpired  term 
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of  appointment  by  the  appointment  of  a  suitable  person  by  the  Governor. 
The  Governor  may  remove  for  cause  any  or  all  of  said  commissioners. 

**  Section  2.  It  shall  be  the  duty  of  said  board  to  examine  the  subjects 
of  marriage  and  divorce,  insolvency,  the  form  of  notarial  certificates,  ac- 
knowledgment of  deeds,  negotiable  instruments,  execution  and  probate  of 
wills;  to  confer  upon  these  matters  with  the  commissioners  appointed  for 
the  same  purpose  by  any  other  state  or  states;  to  ascertain  the  best  means 
to  effect  an  assimilation  and  uniformity  in  the  laws  of  the  states. upon  these 
subjects,  and  especially  to  consider  whether  it  would  be  wise  and  prac- 
ticable for  the  State  of  Ohio  to  join  with  any  other  state  or  states  of  the 
Union  in  extending  an  invitation  to  other  states  to  sen.d  representatives  to 
a  convention  to  draft  uniform  laws  to  be  submitted  for  adoption  by  the 
several  states.." 

While  municipa;!  matters  of  the  kind  presented  in  this  report 
are  not  covered  by  this  act,  it  seems  to  me  that  possibly  it  might 
be  a  judicious  move  if  this  association  should  request  that 
commission  to  take  this  subject  into  consideration.  Being 
personally  acquainted  with  some  of  the  members,  I  suggest  that 
such  action  be  taken,  believing  that  a  request  from  this  associa* 
tion  would  be  given  proper  consideration  by  them. 

I  also  understand  that  there  are  fourteen  other  states  through- 
out the  country  who  have  taken  almost  similar  legislative  action 
with  a  view  of  establishing  a  joint  commission  looking  towards 
the  promotion  of  uniformity  of  legislation  throughout  the  United 
States. 

In  conclusion,  I  desire  to  return  my  thanks  to  all  of  those 

who   have    assisted    me   in   securing    the   information   for   this 

report,  and  now  submit  the  same   for  your   consideration  and 

discussion. 

Respectfully, 


AUG.  HERRMANN. 


CiNcixNATi,  Ohio. 
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Mr.  M.  F.  McLaughlin:  Mr.  President,  I  move  that  a  vote 
of  thanks  be  given  to  the  g^effitleman  for  the  very  able  paper 
which  has  just  been  read  by  him. 

The  motion  was  agreed  to  unanimously. 

The  President:     Any  discussion  or  inquiries  in  reference 

* 

to  this  paper  will  be  in  order  at  this  time. 

Mr.  Sherrerd:  Might  it  not  be  possible,  Mr.  President, 
to  get  advance  copies  of  the  large  tabular  statement  submitted 
by  Mr.  Herrmann?  We  do  not  want  to  wait  a  whole  year 
before  seeing  it. 

The  President:  The  Chair  feels  justified  in  saying  that  an 
effort  will  be  made  this  year  to  have  our  reports  printed  very 
promptly.     Is  not  that  so,  Mr.  Secretary? 

The  Secretary:     Yes;  I  have  no  doubt  of  it. 

Mr.  Herrmann:  I  might  sa\  that  the  paper  I  have  read 
has  been  set  up  in  type,  and  will  be  extensively  circulated  in 
Cincinnati,  from  which  city  I  come. 

Mr.  Sherrerd:  Then  I  move  that  the  Secretary  be  in- 
structed in  send  copies  of  this  paper  to  the  members  of  the 
society  at  ns  early  a  date  as  possible,  Mr.  Herrmann  having 
stated  that  it  is  all  set  up. 

The  motion  was  agreed  to. 

The  President:  Inasmuch  as  there  is  something  rather 
uncomplimentary  in  that  report  with  reference  to  Jersey  City, 
and  as  there  is  no  representative  here  from  Jersey  City,  the 
Chair  thinks  it  fair  to  state  that  the  whole  water  front  of  Jersey 
City,  extending  some  miles,  is  under  th-e  control  of  large  rail- 
road interests;  that  they  are  taxed  through  the  State  Tax  Board; 
and  that  Jersey  City  gets  only  a  small  proportion  relatively  of 
the  tax  on  this  whole  water  front,  involving  many  million 
dollars. 

Mr.  Herrmann:  Mr.  President,  I  have  eliminated  the 
State  tax  from  the  municipal  tax  in  some  of  the  tables. 
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REPORT  OF  A  COMMISSION  OF  EXPERTS  CONCERNING  THE 
AGRICULTURAL  UTILIZATION  CF  VIENNA  SEWAGE. 

(Translated  by  Captain   Lansing  H.  Beach,  Corps  of  Engineers.  U.  S.  A«. 

Washington,  D.  C,  1898.) 

A  large  number  of  sewers  empty  into  the  Danube  canal  in  Vienna 
along  both  its  banks  and  carry  to  the  river  the  sewage  from  over  a 
million  people  in  the  thickly-built  portion  of  the  city.  By  the  national 
law  of  July  i8th,  1892,  concerning  the  accomplishment  of  the  commercial 
plan  in  the  national  capital  and  residence  city  of  Vienna,  provision  was 
made,  among  other  things,  for  the  construction  of  'trunk-intercepting 
sewersi  which  should  take  the  sewage  and  carry  it  to  the  main  channel 
of  the  Danube.  In  the  law  the  future  utilization  of  sewage  for  agri- 
cultural purposes  was  kept  in  view,  a-s  appears  by  the  following  quotation 
from  Article  V: 

"In  preparing  the  project  for  the  intercepting  sewers,  consideration 
will  be  so  given  to  the  future  irrigation  of  the  MarcJhfeld  with  the  con- 
tents of  these  interceptmg  sewers,  that  the  construction  of  a  system 
for  the  purpose  of  this  irrigation  will  be  rendered  possible.'' 

With  similar  intent  the  House  of  Deputies  had,  on  May  18th,  1892, 
adopted  the  following  resolution: 

"The  government  is  requested  to  cause  information  to  be  collected 
concerning  the  manner  in  which  the  closet  material  of  the  City  of  Vienna 
can  be  reasonably  made  available  for  agriculture." 

In  order  to  ^v<e  effect  to  these  resolutions  and  to  submit  such 
weighty  questions  relating  tx)  agricultural  matters  to  a  detailed  discus- 
sion and  examination,  the  Ministry  of  Agriculture  convened  a  commis- 
sion of  experts,  which  assembled  May  8th,  1893,  under  the  dhairmanship 
of  his  excellency,  tb«  Minister  of  Agriculture,  Count  Falkenhayn. 

The  following  took  part  in  this  inquiry: 

His  excellency,  the  Minister  of  Agriculture,  Julius,  Count  Falken- 
hayn, as  presiding  officer. 

As  representative  of  the  royal  and  imperial  Minister  of  the  Interior: 
Franz  Wetschl,  member  of  the  Royal  and  Imperial  Council. 

As  representative  of  the  Governor  of  the  lower  Austria:  Ernst 
Oser,  royal  and  imperial  member  of  the  council  to  the  Governor,  and 
Otto  Ritter  von  Freydenegg,  royal  and  imperial  member  of  the  Dis- 
trict Council. 

As  representative  of  the  lower  Austrian  chamber:  Wilhelm  Wodica, 
agricultural  engineer. 

As  representative  of  the  municipality  of  Vienna:  George  Roscn- 
stingl,  engineer  and  member  of  the  council,  and  Joseph  Kohl,  Chief 
Engineer  City  Board  of  Public  Works. 


•:  a 


AMERICAN  SOCIETY  OF  MUNICIPAL  IMPROVEMENTS.  2Q 

As  representative  of  the  Royal  and  Imperial  Agricultural  Association 
in  Vienna:  Dr.  Eniferich  Meissl,  Director  of  the  Royal  and  Imperial 
Chemical  Experimental  Station  of  Agriculture  in  Vienna. 

As  representative  of  the  Austrian  Engineers  and  Architects'  Society: 
Johsnn  Ritter  von  Schon,  royal  and  imperial  member  of  council,  Aus- 
trian professor  in  the  Royal  and  Imperial  University  in  Vienna. 

Also  the  following: 

Peter  Freiherr  von  Pirquet,  landowner,  member  of  the  reichsrath 
and  landtag. 

Dr.  Emil  Perels,  Austrian  professor  in  the  Royal  and  Imperial 
University  for  Agriculture  in  Vienna. 

Johann  von  Podhagsky,  civil  engineer,  authorized  by  the  commission. 

The  following  attended  from  the  Royal  and  Imperial  Bureau  of 
Agriculture : 

His  excellency,  Dr.  Ferdinand  Edler  von  Blumfeld,  chief  of  division; 

Anton  Ritter  von  Rinaldini,  chief  of  division; 

Anton  von  Pretis  Cagnodo,  royal  and  imperial  member  oi  council; 

Eduard  Markus,  royal  and  imperial  member  of  council,  technical 
expert  for  aflfairs  of  improvement  as  statistician; 

Wilhelm  Becker,  royal  and  imperial  member  of  council,  technical 
expert  for  agricultural  operations. 

All  present  recognized  the  importance  of  the  subject  and  were 
unanimous  in  the  opinion  that  a  smaller  committee  should  first  be 
selected,  which  would  make  a  preliminary  collection  of  data  and  in  turn 
come  before  the  Expert  Commission  with  concrete  propositions. 

For  this  committee  were  s«lected: 

Chief  Engineer  Joseph  Kohl, 
Regierungsrath  Eduard  Markus, 
Professor  Dr.  Emerich  Meissl, 
Peter  Freiherr  v.  Pirquet, 
Civil  Engineer  v.  Podhagsky, 
Ministerialrath  Franz  Wetschl, 
Agricultural  Engineer  Wilhelm  Wodica. 

The  committee  set  itself  to  the  task  given  it,  and  embodied  its 
knowledge  and  views  in  a  report  submitted  in  May,  1894. 

This  report  and  its  appendices  were  forwarded  to  all  the  members 
of  the  Expert  Commission  for  information  and  examination. . 

At  the  final  session  of  the  commission,  held  November  14th,  1894, 
this  report  was  considered,  and  after  a  thorough  discussion  of  the  reso- 
lution proposed  by  the  committee,  was  adopted,  being  as  presented, 
except  for  the  addition  to  the  last  sentence  of  paragraph  seven,  upon 
the  motion  of  Prof.  Schon. 
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Report  of  the  Sub-Committee  of  the  Expert  Commission  Convened 
by  the  Royal  and  Imperial  Ministry  of  Ag^riculture,  upon  the  Ques- 
tion of  the  Agricultural  Value  of  the  Vienna  Sewage. 

For  years  the  municipal  authorities  of  all  large  European  cities  have 
regarded  as  one  of  their  weightiest  problems  the  removal  of  fecal  matter 
and  waste  water  beyond  the  boundaries  of  the  city  in  a  suitable,  and 
above  all,  in  a  hygienic  manner.  Only  seldom  is  consideration  given 
to  the  idea  to  make  this  disposition  in  such  a  manner  as  not  to  leave 
the  valuable  sewerage  unused  as  fertilizer,  but  to  apply  it  to  agfricul-' 
tural  purposes,  and  thus  be  able  to  turn  it  to  the  advantage  of  farming. 

This  question  has  also  been  repeatedly  broug'ht  into  discussion  in 
Vienna  in  the  course  of  the  past  ten  years. 

The  Commission  of  Experts  convened  by  the  lower  Austrian  cham- 
ber, in  1877,  to  examine  the  project  of  irrigating  the  March  tract  by 
means  of  an  irrigating  canal  starting  from  the  Danube  opposite  Greifen- 
stein  (v.  Podhasky),  took  this  question  quite  thoroughly  into  their 
•deliberations  and  expressed  their  conclusion  in  the  following  resolution: 

"The  vicinity  of  the  City  of  Vienna  would  cause  it  to  appear  very 
desirable  to  increase  the  fertilizing  power  of  the  water  in  a  high  degree 
by  carrying  the  sewage  of  the  city  in  the  irrigating  canals." 

This  feature  of  the  program  was  one  of  the  most  important  when 
the  Royal  and  Imperial  Ministry  of  Agriculture  convened  a  Commission 
of  Experts  May  8th,  1893,  for  an  expression  of  opinion.  From  the 
presentation  of  the  case  by  his  excellency,  the  Royal  and  Imperial  Min- 
ister of  Agriculture,  it  was  seen  that  the  problem  consists  as  much  in 
keeping  in  view  the  possibility  of  irrigating  tJie  March  fields  with 
sewage  as  in  discussing  the  question  of  commercial  value  of  sewage  in 
general. 

The  commission  must  therefore  follow  the  initiative  of  the  Royal  and 
Imperial  Minister  of  Agriculture,  as  stated,  to  find,  if  possible,  a  plan 
which  would  either  promote  farming  and  meadow  culture  of  a  large 
section,  or  to  create  a  fertilizing  product  in  the  condition,  which  might 
exert  a  favorable  effect  upon  agricultural  production  in  general. 

At  the  same  session  it  was  decided  to  intrust  the  already  formed 
Committee  of  Seven  with  the  work  of  holding  the  necessary  preliminary 
conferences,  and  in  due  time,  of  making  a  report  with  suitable  proposi- 
tions to  the  commission. 

As  further  special  points  for  the  preliminary  conference  of  the  sub- 
committee, the  following  resolutions  of  the  commission  were  given  it 
as  instructions: 

I.  To  ascertain  the  amount  of  plant  food  and  the  value  of  Vienna 
sewage,  analyses  of  the  latter  are  to  be  made. 
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2.  Estimates  of  cost  are  to  be  worked  out  for  collecting  the  sewage 
at  the  Stadlauer  bridge,  or  some  other  designated  point,  and  for  carry- 
ing it  to  the  place  for  its  application  to  filtration  beds  or  to  agricultural 
purposes. 

3.  Since  the  filtration  of  undiluted  sewage  in  large  quantities  could 
not  be  recommended,  investigations  are  to  be  made  concerning  its  sedi- 
mentation, in  order  that  at  least  a  portion  of  the  plant  food  contained 
in  it  may  be  rendered  available  for  agricultural  purposes. 

4.  In  view  of  the  lack  of  knowledge  which  still  exists  with  regard 
to  several  phases  of  the  agricultural  value  of  the  city  sewage,  plans  for 
experimental  fields  for  irrigation  in  various  ways  are  recommended, 
and  particularly: 

(a)  for  the  raising  of  vegetables, 

(b)  for  a  system  of  mixed  crops. 

5.  Study  is  to  be  given  to  the  question  whether  a  profitable  and 
reasonable  utilization  can  be  made  of  the  Vienna  sewage  by  taking  it 
through  the  canals  to  serve  for  the  future  irrigation  of  the  Marchfeldx, 
and  if  so,  to  what  extent. 

6.  Projects  and  preliminary  plans  are  to  be  prepared  for  carrying 
out  the  scheme  of  collecting  and  pumping  the  sewage  at  the  Stadlauer 
railroad  bridge. 

7.  It  is  to  ascertain  whether  the  utilization  of  the  sewage  according 
to  the  Hobohn  plan  of  collecting  it  and  transporting  it  in  barges  upon  one 
of  the  canals  crossing  the  Mardhfeld  in  the  direction  of  Gross  Enzers- 
dorf-Augern,  after  previous  partial  sedimentation,  appears  judicious,  and 
if  so,  to  what  extent. 

The  problem  which  the  committee  had,  therefore,  to  solve  might 
well  be  designated  as  a  very  comprehensive  one.  It  was  the  harder 
to  treat,  as  the  opinion  had  extended  abroad  so  extensively,  and  par* 
ticularly  in  agricultural  circles,  that  it  would  be  an  easy  thing  to  utilize 
the  city's  excretal  products,  and  that  it  would  be  inexcusable  not  to 
provide  for  the  proper  application  of  the  sewage  and  sediment  so  valu- 
able as  a  fertilizer. 

And  yet  it  is  proved  to  the  contrary,  if  one  gives  consideration  to 
the  experiences  of  other  cities,  that  where  the  fecal  materials  of  a  city 
are  taken  away  by  the  water  carriage  system,  as  in  Vienna,  no  place 
has  yet  succeeded  by  raising  it  and  applying  it,  either  directly  or  pre- 
pared, to  agricultural  purposes  as  fertilizer,  in  bringing  it  into  a  condi- 
tion even  approaching  a  profit  upon  the  capital  expended. 

Under  the  impression  of  a  probably  negative  result  to  their  investi- 
gations, the  sub-committee  had  to  begin  its  task,  taking  special  care 
to  proceed  as  thoroughly  as  possible. 
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The  sub-committee  feels  honored  in  presenting  the  reports  of  its 
members  to  the  Commission  of  Experts,  and  states  its  conclusions  in 
the  following: 

The  observations  made  establish  the  fact  that  at  present  the  sewage 
discharge  in  Vienna  is  to  be  reckoned  as  about  one  cubic  metre  per 
second,  and  that  in  the  course  of  years  it  may  be  expected  to  increase 
to  four  cubic  metres. 

The  amount  of  fertilizing  material  contained  in  a  cubic  metre  of 
sewage  (including  the  sediment)  is  reckoned  as  worth  between  3.5  and 
15.7  kreutzers.  From  this  it  is  figured  that  at  the  present  time  (with 
one  cubic  metre  discharge)  the  value  of  the  fertilizing  material  per  day 
is,  in  round  numbers,  3,300  to  14,700  florins,  the  value  in  the  course  of 
a  year  amounting  to  from  1,200,000  to  5,300,000  florins. 

Even  by  the  statement  of  the  lower  figures  it  is  evident  that  a 
considerable  value  is  contained  in  this  sewage;  it  is  the  more  to  be 
regretted  that  at  present  no  means  appear  to  be  available  either  to 
transport  or  to  work  up  this  fertilizing  material  in  a  profitable  manner. 
The  trouble  lies  in  the  fact  that  the  proportion  of  dissolved  or  suspended 
useful  fertilizing  material  is  so  small  compared  to  the  volume  of  water 
and  to  the  useless  portion  of  the  sediment. 

There  is  found,  for  instance,  according  to  the  observations  made, 
in  each  i,ooo  kilogrammes  of  sewage  merely: 

fertilizing  material  (dissolved)  to  the  value  of  3.05  kreutzers; 
sediment  to  the  value  of  0.51  kreutzers. 
Total  value  approximately  3.5  kreutzers. 

These  results  are  the  average  of  only  a  comparatively  small  num- 
ber of  observations.  Although  it  may  be  taken  for  granted  that  the 
numbers  found  will  not  diflFer  essentially  from  the  yearly  average,  still 
the  measurements  concerning  volume  of  flow  and  the  analyses  must  be 
systematically  carried  on  for  a  longer  period  of  time,  if  entirely  reliable 
results  are  to  be  obtained. 

If  now  the  problem  were  placed  before  us  to  investigate  which  of 
the  existing  most  commonly  encountered  systems  of  agricultural  utiliza- 
tion were  best  adapted  to  serve  profitably  for  Vienna  sewage,  we  would 
come  to  the  following  results: 

A. 

A  direct  transportation  of  these  volumes,  whether  by  wagon  or  boat, 
to  be  used  directly  as  fertilizer  upon  the  ground,  is  completely  out  of 
th«  question. 

A  wagon-load  of  20  hectolitres  (20  quintals)  of  sewage  would  be 
worth  merely  from  7  to  31.4  kreutzers. 
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Loads  of  such  relatively  small  values  do  not  permit  transportation  to 
any  considerable  distance,  as  would  be  necessary  in  order  to  be  able 
to  apply  these  large  volumes  profitably  to  extended  agricultural  surfaces. 

B. 

On  account  of  too  great  dilution,  the  reduction  to  poudrette  at  a 
profitable  price  appears  to  be  excluded. 

To-day  no  process  is  known  which  might  be  available,  in  view  of 
such  extensive  dilution,  to  separate  from  the  water  the  constituents  use- 
ful as  fertilizer  and  to  reduce  thetn  to  useful  and  transportable  form  for 
agricultural  purposes,  without  a  disproportionately  great  cost. 

Experience  teaches  that  poudrette  factories  can  maintain  themselves 
only  with  difficulty  in  those  places  where  highly  concentrated  fecal  matter 
is  available,  as  for  instance  in  the  cases  of  the  cask  system  or  the 
Liernur  system. 

C 

Just  as  little  can  the  sedimentation  method  be  recommended  at 
this  date. 

The  large  cost  of  the  plant,  as  also  the  operating  expenses,  would 
be  out  of  proportion  to  the  desired  price  for  the  product,  owing  to  the 
unfavorable  proportion  of  fertilizer  to  volume  of  water,  and  also  to  the 
small  value  of  sediment. 

A  profit  from  such  a  system  appears,  therefore,  to  be  out  of  the 
question. 

D. 

The  utilization  of  the  sewage  by  pumping  and  conducting  it  to  a 
direct  irrigation  of  agricultural  lands  offers  great  difficulties. 

The  March feld  on  the  left  bank  of  the  Danube  would,  both  by 
character  of  ground  and  by  extent,  offer  an  opportunity  for  irrigation 
upon  a  large  scale;  but  the  examples  before  us  of  similar  systems  existing 
elsewhere  do  not  permit  the  condition  of  probable  profit  from  the  plant 
to  be  reg^arded  as  secured.  In  Berlin,  as  in  Paris,  a  great  growth  of 
plants  is  assisted  by  irrigation,  but  the  interests  of  agriculture  itself, 
upon  a  large  scale,  are  not  yet  served,  for  this  sort  of  fertilization  is 
confined  so  far  to  comparatively  limited  areas;  its  use  does  not  reach 
the  farms  of  a  whole  region,  but  benefits,  more  or  less,  only  special 
groups  of  favored  parties.  The  establishment  of  the  first  plant  encoun- 
ters considerable  difficulty  also  if  the  ground  necessary  is  not  held  by 
one  party;  in  the  case  of  a  previous  irrigation  system  with  clean  water, 
an  actual  overfertilizing  of  particular  tracts  and  consequently  a  great 
waste  of  fertilizing  material  occurs;  a  preliminary  draining  of  the  fields, 
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consequently  a  very  expensive  preparation,  is  necessary — further  matters 
which  come  in  the  way  of  realizing  a  profit. 

The  proper  object,  which,  for  example,  the  City  of  Berlin  follows 
since  it  has  taken  upon  itself  the  heavy  cost  of  pumping  the  sewage 
and  carrying  it  off  for  irrigation  purposes,  does  not  consist  in  the 
advancement  of  agriculture  in  general,  but  much  rather  in  disposing  of 
this  sewage  in  a  sanitary  manner,  so  that  it  may  be  rendered  harmless 
and  the  Spree  be  less  polluted.  This  condition  does  not  occur  in  our 
case,  as  Vienna  is  so  fortunate  as  to  be  situated  upon  the  mighty  Danube, 
which  even  at  low  water  has  a  flow  of  about  1,400  cubic  metres  per 
second,  so  that  one  can  say  unhesitatingly  and  without  fear  of  contradic- 
tion that  its  fecal  matter  i-s  thoroughly  carried  away. 

When  the  further  expensive  crossing  of  the  Danube  is  considered, 
whether  .by  means  of  a  conduit  or  a  bridge,  a  profit  upon  the  cost  of 
installation,  judging  from  the  examples  of  Paris  and  Berlin,  is  not  to  be 
expected,  although  in  Paris  (Gennevilliers)  particularly  large  profits  have 
accrued  to  the  usufructuaries  of  the  system. 

We  miss,  therefore,  in  the  method  of  a  direct  irrigation  with  undi- 
luted sewage  any  previous  suppositions  which  would  cause  us  to  advise 
at  the  present  time  the  execution  of  any  such  plan  for  the  Marchfeld, 
and  in  no  case  can  it  be  recommended  until  improved  methods  for  such 
a  disposition  have  become  known,  or,  in  the  case  of  this  failing,  the 
most  thorough  study  has  been  undertaken. 

With  regard  to  the  right  bank  of  the  Danube,  this  region  is  not 
adapted  to  irrigation  upon  a  large  scale,  because,  as  far  as  can  be  deter- 
mined without  a  detailed  study,  only  a  very  limited  area  is  available. 
The  high  ground  lies  at  too  great  an  elevation,  and  the  raising  of  the 
sewage  to  it  would  be  too  expensive  for  any  profit  from  the  system  to 
be  at  all  probable.  The  immediate  neighborhood  of  the  city  would  still 
further  diminish  even  this  limited  area,  because  the  foul  odor  which  the 
irrigation  fields  sometimes  send  abroad  would  scarcely  permit  it  to  be 
established  too  close  to  the  town. 

But  it  must  be  strongly  stated  that  there,  particularly,  the  favorable 
opportunity  appears  to  be  offered  to  establish  irrigation  fields  under 
favorable  conditions,  even  if  only  on  a  small  territory. 

As  soon  as  the  intercepting  sewer  on  the  right  side  has  been  com- 
pleted, a  pattern  (experimental)  plant  can  be  created.  The  construction 
ol  such  appears  from  several  points  of  view  as  worthy  of  recommenda- 
tion. It  would,  first  of  all,  act  to  stir  up  and  educate  the  people,  and  the 
irrigation  would  probably,  in  a  manner  similar  to  the  case  at  Genne- 
villiers, near  Paris,  be  extended,  in  the  course  of  a  few  years,  through 
the  initiative  of  the  people  themselves  living  on  the  edges. 
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E. 

Concerning  the  eventual  conduction  of  Vienna  sewage  by  a  trunk 
canal  to  the  projected  Marohfeld  irrigation  system,  it  may  be  said  that 
I)articularly  favorable  conditions  would  be  offered  by  such  an  arrange- 
ment. 

Upon  the  basis  of  the  lower  figures  computed  in  Appendices  I  and 
II,  as  to  the  value  of  Vienna  sewage,  and  taking  30%  of  this  value  as 
lost  by  flushing  the  intercepting  sewers,  etc.,  as  well  as  charging  the  con- 
struction of  a  bridge  across  the  Danube  to  the  cost  of  the  undertaking; 
ao  that  it  is,  after  cautious  calculation,  a  profitable  return  of  more  than 
5%  upon  the  capital  results  from  the  value  of  the  fertilizer  supplied 
and  its  complete  use. 

To  be  sure,  th«  opinion  has  been  expressed  that  by  the  so-called 
"self-purification  of  a  river"  a  very  considerable  escape  in  value  of  fer- 
tilizing material  must  result,  which  would  make  any  calculation  for 
return  of  profits  appear  doubtful. 

These  unfavorable  suppositions  can,  however,  not  be  recognized  as 
valid  without  further  evidence.  It  would  be  very  desirable — ^by  scientific 
research,  by  practical  experiments,  and  by  examination  of  each  place 
where  similar  conditiois  exist — to  obtain  a  complete  answer  to  the 
question,  whether  and  liow  far  the  sewage  retains  its  fertilizing  proper- 
ties with  strong  dilution  and  long  transportation,  and  it  might  be  recom- 
mended to  the  Royal  and  Imperial  Ministry  of  Agriculture  to  take  the 
proper  initiative  in  this  matter. 

The  irrigation  of  the  Marchfeld  exists  so  far  only  as  a  project.  How- 
ever desirable  its  accomplishment  may  appear,  it  seems  to  be  still  in  the 
distant  future.  In  spite  of  this  it  can  be  stated,  outside  of  the  above 
question,  that  the  project  itself  with  its  completion — that  is,  the  conduc' 
tion  of  Vienna  sewage-* -will  undergo  a  detailed  re-examination.  For,  if 
the  indicated  uncertaimies  are  removed,  and  the  value  of  the  sewage 
determined  by  further  experiments,  and  the  estimates  of  cost  known  by 
detailed  projects  to  be  :orrect,  it  would  then  follow:  That  by  the  com- 
pletion of  this  combined  project  35,000  to  dg^ooo  hectares,  and  also  an 
entire  district,  would  share  in  the  fertilizing;  that  this  district  would  be 
in  condition  to  receive  l:he  expected  greater  flow  of  sewage  in  the  future; 
that,  further,  there  won  Id  be  some  prospect  for  a  profitable  return  from 
the  undertaking,  and  tliat  also,  as  far  as  human  foresight  goes,  in  this 
manner  the  question  ('f  agrricultural  value  of  Vienna  sewage  could  be 
properly  solved. 

Considering  these  conditions,  the  sub-committee  moves  that  the 
Expert  Commission  tdce  cognizance  of  this  report  and  adopt  the  follow- 
ing resolution: 
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*'It  is  stated  with  satisfaction  that  the  extension  of  the  Vienna  main 
intercepting  sewer  is  approaching  completion  in  the  near  future  and  that 
it  offers  the  possibility  hereafter  of  collecting  the  sewage  in  one  suitable 
place  to  be  raised  and  transported  for  utilization. 

"The  sewage  contains  fertilizing  material  which  is  of  special  value 
for  agriculture.  Its  utilization  offers  a  great  politico-economical  interest, 
and  no  efforts  should  be  spared  to  find  the  correct  means  to  render 
this  utilization  possible,  and  by  that  means  prevent  -such  rich  fertilizing 
material  from  continuing  to  flow  to  waste. 

"The  extraction  and  utilization  of  the  fertilizing  material  encounters, 
however,  great  difficulties,  here  as  well  as  elsewhere,  as  soon  as  a 
profitable  return  upon  the  amount  expended  is  demanded. 

"The  portion  of  fertilizing  material  to  the  volume  of  water  and  the 
worthless,  heavy  materials  is,  according  to  observation  hitherto  made, 
so  unfavorable  that  a  direct  carrying  of  the  sewage  by  wagon  or  boat 
to  the  fields  appears,  even  for  small  distances,  to  be  out  of  the  question. 

"This  unfavorable  proportion  of  mixture  brings  also  the  difficulty 
that,  according  to  the  present  state  of  experience  and  methods,  the  cost 
of  separating  the  fertilizing  materials  suitable  for  agricultural  purposes 
by  manufacture  of  poudrette  or  by  sedimentation  would  not  stand  in 
any  allowable  ratio  to  the  cost  of  the  product  obtained. 

"The  direct  irrigation  with  undiluted  sewage — according  to  the  irri- 
gation system  applied  in  Berlin,  for  example — 'has  not  yet  been  extended 
to  an  entire  district,  and  is  serviceable  chiefly  only  to  a  group  of  inter- 
ested parties.  The  methods  of  irrigation  so  far  in  use  demand  large 
special  and  general  expenses.  By  the  construction  of  an  irrigation  system 
for  the  Marchfeld,  the  necessity  for  a  crossing  over  the  Danube  river 
would  increase  the  first  estimate  to  such  an  unfavorable  extent  that  it 
would  fall  as  a  burden  upon  a  relatively  limited  area. 

"The  profitableness  of  such  an  undertaking  appears,  therefore,  highly 
questionable,  and  the  construction  of  such  an  irrigation  plan  for  the 
Marchfeld  cannot,  therefore,  be  advised,  at  least  until  such  time  as  by 
the  perfection  of  preceding  methods  a  satisfactory  success  shall  have  been 
obtained. 

"In  the  case  of  carrying  out  the  irrigation  of  the  Marchfeld  by  run- 
ning the  water  in  a  canal  from  the  Danube  at  Kornenburg,  it  ^vould 
appear  possible,  according  to  the  fotegoing  data,  to  take  the  sewage  in 
the  trunk  canal.  The  considerable  cost,  however,  which  this  conduction 
would  require,  would  be  di\aded  over  an  area  of  "from  35,000  to  69,000 
hectares.  In  spite  of  the  increase  of  cost,  the  irrigation  undertaking 
itself  offers  a  correspondingly  greater  prospect  oi  a  profitable  return  by 
the  introduction  of  the  sewage.  Tlie  careful  study  of  such  a  particularly 
desirable   plan   is,   therelore,    the   more   earnestly   recommended    to   the 
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Royal  and  Imperial  Ministry  of  Agriculture,  as  it  concerns  the  increase 
of  productivity  of  an  entire  district.  These  studies  should  be  also 
extended  to  the  question  whether  this  method  of  disposing  of  fecal 
matter  was  not  opposed  to  some  sanitary  considerations,  particularly  in 
the  case  of  a  general  silting  up  of  the  canal. 

"On  the  right  bank  of  the  Danube,  which  for  the  most  part  lies 
too  high,  opportunity  is  lacking  for  an  irrigation  system  upon  a  large 
£cale.  On  the  contrary,  however,  the  plan  for  a  model  irrigation  system 
appears  highly  commendable  as  incitement  and  instruction  for  the  agri- 
cultural population.  This  could  be  arranged  as  an  experimental  station, 
which  would  not  only  have  important  local  questions  to  sdlve  for  the 
future,  but  would  also  serve  the  science  in  general,  in  that  it  would  be  in 
position  to  determine  the  question  of  a  profitable  utilization  of  the  city's 
sewage,  as  also  its  actual  value  by  a  thorough  trial. 

"From  the  standpoint  of  realizing  a  profit  from  the  Vienna  sewage 
for  agricultural  purposes,  there  is  ni  occasion  to  raise  any  objection 
against  the  partly  completed  plan  of  ihe  trunk-intercepting  sewer. 

"As  in  the  future  the  handling  of  the  sewage — for  example,  the 
-erection  of  a  pumping  plant  for  raising  the  water  from  the  sewers — is  to 
be  taken  into  account,  it  appears  desirable  to  reserve  the  necessary  area 
in  the  vicinity  of  the  highway  bridge  ir*  order  at  the  proper  time  to  be 
able  to  establish  this  plant  and  connections  without  difficulty." 

Vienna,  May  30th,  1894. 

I.     Result   of   the    Measurement   of   the   Flow   of   Waste    Water* in    the 

Intercepting  Sewers. 

With  the  object  of  measuring  the  waste  water  flowing  in  these  sew- 
ers, overflow  weirs  were  built  in  them,  and  the  quantity  of  flow  was 
calculated  from  the  depth  of  overflow. 

These  weirs  were  set  up  in  the  sewers  close  to  their  outlets  into  the 
Danube  canal,  and  the  readings  of  the  depths  of  overflow  were  obtained 
during  intervals  of  from  three  to  six  hours  in  four  days  and  four  nights, 
during  the  period  from  September  4th  to  i6th. 

The  results  of  these  measurements  and  observations  are  set  out  in 
Table  I,  and  in  it  are  also  the  volumes  of  waste  water  discharge  in  the 
other  sewers,  estimated  upon  the  basis  of  experience. 

The  table,  furthermore,  contains  the  estimate  of  the  effect  upon  the 
quantity  of  flow  of  the  rainfall  occurring  before  and  during  the  period  or 
measurement,  and  also  the  stage  of  water  in  the  Danube  canal  given 
occasionally. 

The  latter  permit  a  conclusion  concerning  the  ground  water  level 
of  District  II  and  partially  also  for  Districts  I,  III  and  IX.  During  the 
entire  time  of  gauging  the  ground  water  level  was  higher  than  the  sole 
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of  several  sewefs  in  District  II,  and  considerably  higher  than  the  sole 
of  the  Brigittenan  intercepting  sewer,  which  explains  the  actual  dis- 
charge of  this  sewer  (47  litres  per  second).  Both  the  rainfall  as  well  as 
the  ground  water  carried  oflF  by  the  sewers  exercised  a  considerable  effect 
upon  the  volume  of  sewage  during  the  time  of  observation. 

As  is  seen  by  Table  I,  there  will  be  tributary  to  the  right  and  left 
main  intercepting  sewers,  after  their  completion,  a  built-up  area  of  3,45a 
hectares  with  a  population  of  1,315,000  persons.  This  area  was,  at  the 
time  of  gauging,  furnishing  1,087  litres  of  sewage  per  second  to  the 
Vienna  Danube  canal.  Each  hectare  of  built-up  area  therefore  contains 
an  average  of  381  people,  and  supplies,  according  to  the  results  of  the 
measurement,  71  litres  of  waste  water  daily  to  the  sewers. 

The  consumption  of  public  water,  which  is  determined  each  day  at 
the  reservoir  by  measurement  of  the  effluent,  an^ounted  at  the  time  of 
the  observations  for  sewage  almost  constantly  to  73,400  cubic  metres 
per  day,  or  to  848  litres  per  second,  while  according  to  Appendix*  A  the 
discharge  from  the  sewers  was  93,917  cubic  metres  per  day,  or  1,087  litres 
per  second. 

Leaving  out  of  consideration  the  always  considerable  amount  of 
public  water  which  is  used  for  sprinkling  the  streets  and  gardens,  and 
which  is  mostly  evaporated,  the  volume  of  water  supplied  upon  the  days 
stated  amounts  to  only  78%  of  the  quantity  discharged  by  the  sewers, 
therefore  at  least  22%  of  the  calculation  must  be  set  down  as  water 
drawn  from  wells,  and  to  ground  water  and  rain  water. 

The  results  obtained  agree,  therefore,  with  the  approximate  measure- 
ments made  by  the  City  Engineer's  office  upon  seveial  occasions,  at  times 
of  long  drought  and  deep  ground- water  level,  to  determine  the  total 
amount  of  waste  water  discharged  by  the  sewers,  which  is  shown  to  be 
between  700  and  800  litres  per  second. 

It  follows  from  these  statements  that  both  main  intercepting  sewers 
in  the  near  future ,  under  normal  conditions,  will  hardly  deliver  a  larger 
quantity  than  1,000  litres  of  waste  water  per  second. 

As  further  may  be  understood  from  Table  I,  the  main  trunk  inter- 
cepting sewers  are  so  designed  that  they  will  be  able  in  the  future  to 
carry  the  computed  volume  of  4,779  litres  per  second  from  a  population 
of  3,712,000,  that  is,  from  nearly  three  times  the  present  number. 

Should,  therefore,  works  for  gaining  a  revenue  from  the  city's  sewage 
be  built,  they  must  at  iirst  be  constructed  for  a  constant  sewage  flow  of 
1,000  litres  per  second,  but  consideration  must  be  given  to  their  exten- 
sion to  a  capacity  of  4,000  litres  per  secona. 

The  flushing  of  the  se>vers  will  exert  a  considerable  influence  upon 
the  value  of  the  sewage,  and  consequently  upon  the  possibility  of  obtain- 
ing any  definite  profitable  return  from  it. 


»^»wc,-; 
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In  th«  preparatian  of  the  plans  for  the  trunk  intercepting-  sewers  spe- 
cial provision  is  made  for  flushing  them,  for  at  several  points  on  the 
intercepting  sewers  flushing  inlets  are  provided,  through  which  water 
can  be  turned  into  the  trunk  intercepting  sewers  from  the  Danube  canal 
By  these  means  the  computed  present  volume  of  sewage  of  1,000  litre* 
per  second  experiences  an  increase  to  4,000  litres  per  second,  and  one 
part  of  sewage  is  diluted  by  three  parts  of  river  water.  During  the  flush- 
ing, therefore,  a  given  amount  of  fertilizing  ingredients  will  be  carried 
in  four  times  the  ordinary  quantity  of  water. 

This  disadvantage  may  be  partially  diminished  at  least  if  the  munici- 
pal authorities  cause  the  flushing  of  the  intercepting  sewers  by  river 
water  to  be  done  only  at  a  fixed  time  of  day,  and  for  about  three  hours 
daily.  As  the  cleanliness  of  the  sewers  under  normal  conditions  can  be 
maintained  only  by  flushing  daily,  no  objection  should  be  raised  against 
this  method  of  operation. 

II.     Results  of  the  Analysis  and  Valuation  of  Vienna  Sewage. 
(Prof.  Dr.  Meisslr  and  Chief  Engineer  Kohl.) 

Samples  of  water  were  taken  at  different  times  of  the  day  from  the 
six  sewers  named  in  Appendix  I,  which  carry  about  71%  of  the  total 
volume  of  Vienna  water.  The  result  of  the  chemically  analytical  investi- 
tion  and  valuation  made  upon  these  water  samples  is  shown  in  Table  2, 
in  which  is  also  stated  the  value  of  the  excremental  contents  in  propor- 
tion to  the  number  of  inhabitants. 

In  explanation  of  the  table  the  following  will  be  noticed: 

The  direct  investigations  were  made,  as  already  stated,  upon  the 
contents  of  the  sewers  indicated  in  Table  I  by  the  item  numbers  5,  7,  9. 
10,  12  and  14,  while  in  the  next  to  the  last  line  are  placed  the  measurea 
average  values  for  the  nine  sewers  carrying  the  remaining  29%  of  volume 
obtained  from  earlier  inferences  as  well  as  results  of  differently  conducted 
investigations. 

The  heading  "b"  shows  how  many  kilograms  of  sediment  are  con- 
tained in  1,000  litres  of  water  from  the  sewer.  The  considerable  amount 
of  sediment  in  the  Alsbach  (1.53  kilograms  per  1,000  litres  of  sewer 
water)  is  attributed  to  the  fact  that  the  brook  in  its  upper  course  run* 
through  an  unpaved  channel,  and  therefore  carries  with  it  a  good  deal 
of  earthy  matter  and  solid,  heavy  materials,  which  are  brought  into  the 
sewer  in  large  quantities.  Moreover,  the  districts  lying  adjacent  to  the 
Alsbach  have  no  measured  water  supply — ^according  to  the  heading  "g" 
of  Table  2  there  are  only  38  litres  of  sewage  discharge  per  capita  daily — 
on  which  account  the  sewage  is  naturally  more  concentrated  than  in 
other  sewers. 
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T^  vV£>:vkrxb>  amount  oi  sediment  in  the  tvo  Cholera  sewers 
«:^5  irsi  1:6  ki!.^5Txo5  per  1.000  litres  of  sewer  water>  has  its  cause  in 
tfce  ac33Berr;=s  iictj^r^es  connected  to  them,  among  which  the  tannenc:!*, 
4?^  i)ocse<  as^i  th<  scap  factories  parrictLar^T  deliver  a  lai^e  qnantitr 
vV  >c>i  rrvit<''U-'>  t.^  the 
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f-  Or  i^c    .'C-^r  rj.r^  t^.e  rclin\e-y  <rr-i!!   ^:2a~r;ry  of  sediment  in  the 

*  Fr-^rrrsT^-    :Sf  Fa-i  ."-.te  a-i  :h<   Ri::^  ^ireet  interocpnng  sewers   C0L32, 

F  ^.^  i.T  i  :*.,^^  v  '. .  .cn=r<  p«rr  :  JOO  Irtres  o;  sewer  waier    £iids  hs  cxplana- 

t,  *  ri.'c     -c  t^i  £-^  rwv  it  :>»?  j-.^'tscsSeriV'e  >;:a3trtj  of  gr-ocrrd  water  wliich 

%;r>  •^f^s  riT-^-r^  i:  tr*  n^n:*^  x  ticrr,c  the  samrles,  and  in  the 
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J-  i"<    ^s:  -Ti:r~<:-i    .t  th?e  '.ar^  c>c  vX  ^-zr'.r  w^e:    in  ibe  district 
"r-*i:i'nrT  r;    -    a5   ^^     i>  :t  i>f  e-ure  ab<<;rce   x  fe-ii-nerrr-beaxing  £ac- 


T7>r  aT:«rc^t>  ,'  s<*l  ""tr:  a*^  irc^rri.-ji'x  exrrar-riiTanjT  variable. 
.-.:T.r-:r:*:  i.-  i*«i  r  ri'<r*xar:->  r-i:;,  i'":;?  ^-:i.-7  >frwe^-  o.jLr  and  1.53 
v*..-^r^T:<  z<r  :  xc     "-rri  .v  si»;rr  »i:<r.  li^r  ar^  itfye^-5g^t  upoa  the 

!ii. ,    T"*  ti't^i  >iV"i'"    -  .*i  "r»i  -  ^ '  "i        .  «.  ••i.>tf    ^ — »  c .  ..  ■?  scnftfc    w^^^^e?*  di^^ck 
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(a)  Composition  of 
the  sediment, 

Nitrogen,     -           % 
Phosphates,     -     % 
Potash,        -     -     % 

2.64 

1-34 
1 .02 

3-II 
1.56 

a.63 

2.75 
2.07 

0.52 

2. 17 
I  .27 
0.93 

2.87 
1 .70 
0.94 

3.62 
1.90 
1 .22 

(b)   Composition  of 
the     sewage     after 

V 

separation     of     the 
sediment. 

■ 

In  each  1000  litres. 

Nitrogen,    -     -     gr. 
Phosphates,    -     gr. 
Potash,       -     -     gr. 

352 

73 
203 

179 

30 
100 

197 

26 

136 

160 

20 

120 

160 

25 
92 

84 

20 

85 

CHEMICAL  COMPOSITION  OF  VIENNA  SEWAGE. 

The  average  of  th«  foregoing  analysis  of  sewage  gives  the  proportion 
of  nitrogen  to  phosphates  to  potash  as  616:100:421,  while  in  stable  manure 
it  is  167:100:200,  and  in  artificial  fertilizer  it  is  ordinarily  taken  as 
50:100:150.  '    .    •    I 

For  the  valuation  of  the  sewage  and  its  sediment  we  can  start  either 
irom  the  value  of  single  plant  foods  in  the  artificial  fertilizers,  or  from 
its  value  in  stable  manure  and  stable  liquid. 

By  the  first  calculation  a  very  high  value  is  naturally  given  on  account 
of  the  concentrated  form  of  the  fertilizer,  which  for  the  case  at  hand 
is  not  applicable. 

In  the  artificial  fertilizers  mentioned  the  price  of  the  plant  food 
can  be  taken  in  similar  manner  as  in  the  sewage: 

•Nitrogen 55  kr.  per  kilogram. 

Phosphate 18  kr.    " 

Potash 20  kr.    " 

» 

Upon  the  basis  of  these  unit  prices  result  the  values  given  in  the 
first  sections  of  columns  d,  e,  h  and  i  of  table  2,  for  the  sediment  and 
sewage  carried  by  the  different  sewers. 
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The  practical  value  of  the  sewage  is  obtained  much  more  closely 
if  comparison  is  made  with  the  prices  of  plant  foods  in  stable  manure 
and  its  liquor. 

One  hundred  kilograms  of  stable  manure  delivered  at  the  Mar^hfeld 
and  spread  out  upon  the  field  cost  10-20  kr.,  at  the  most,  perhaps  30  kr. ; 
•experience  has  shown  that  at  a  higher  price  the  use  of  the  stable  manure 
becomes  unprofitable. 

At  the  highest  allowable  price  of  30  kr.  for  100  kilograms  of  stable 
manure  and  an  average  composition  of  manure  of 

0.5%  nitrogen, 
0.3%  phosphates  and 
0.6%  potash, 

-and  with  a  value  ration  of  nitrogen:  phosphates:  potash  =3:  i:  i,  in  the 
msinure,  or  on  account  of  greater  ease  of  separation  of  the  phosphates — 
of  nitrogen:  phosphates:  potash  =  6:3:2,  in  the  liquor,  the  value  is  cal- 
culated, 

of  nitrogen     37.5  kr. 

phosphate  12.5 
potash         12. 5 

and  "  nitrogen     37.5 
**  phosphate  18.75  *' 
"  potash        12.5 


tt 


tt 


n 


it 


*k 
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At  a  price  of  10  kr.  per  100  kilograms  of  stable  manure  these  values 
are  reduced  to  one-third.  It  is  contended  that  the  sewage  has  a  composi- 
tion much  inferior  to  that  of  even  a  moderately  good  stable  manure, 
because  the  relative  proportion  of  the  three  plant  foods  (nitrogen,  phos- 
phates and  potash)  is  a  very  unfavorable  one,  and  in  consequence  of 
which  the  sewage  is  to  be*  regarded  actually  as  merely  a  partially  nitro- 
genous fertilizer.  To  take  as  a  basis  for  the  valuation  of  the  sewage 
a  higher  figure  than  that  corresponding  to  a  stable  manure  price  of  10  kr. 
per  100  kilograms,  does  not,  therefore,  appear  to  be  justified;  this  gives. 

Nitrogen,  12.5  kr. 
Phosphates,  4.17  kr. 
Potash,  4.17  kr. 

and  Nitrogen,  12.5  kr. 
Phosphates,  6.25  kr. 
Potash,  4.17  kr. 

The  calculations  upon  sewage  made  upon  this  basis  gives  the  values 
quoted  in  the  section  of  columns  d,  e,  h  and  i,  table  2. 

The  relatively  high  value  of  the  sewage  test  from  the  Ring  street 
sewer  (column  i)  can  only  be  attributed  to  some  chance  and  cannot  be 
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taken  as  a  standard.  The  values  of  the  sewage  in  the  remaining  sewers 
show  special  or  striking  differences,  except  as  their  contents  are  affected 
by  the  previously  discussed  special  conditions. 

As  a  final  resuh  we  have  an  average  value  of  3.05  kr.  or  13.43  kr.  for 
1,000  litres  of  sewage  free  from  sediment,  of  0.46  fl.  or  2.03  fl.  for  1,000 
kilograms  of  sediment,  and  of  3.5  kr.  or  15.7  kr.  per  cubic  meter  for  the 
uncleared  sewage,  compared  with  stable  manure  and  artificial  fertilizer 
respectively.  t 

If  for  the  determination  of  value  of  the  daily  flow  of  93,917  cubic 
meters  of  sewage,  the  price  of  artificial  fertilizer  is  taken  for  a  basis,  the 
sewer  water  (table  2,  column  k)  has  a  value  of  12,613  fl.  per  day,  and  the 
sediment  (table  2,  column  0  has  a  value  of  2.078  fl.  per  day,  and  the 
uncleared  sewage,  therefore,  has  a  value  of  14,691  fl.  per  day. 

If,  however,  the  purchase  price  of  stable  manure  is  taken  as  a  basis 
(ID  kr.  per  meter  centner  delivered  at  the  Marchfeld)  the  value  reduces 

to  sewer  water  (taole  2,  column  k) 2,864  ^t.  pr.  day 

sediment  (table  2,  column  0 47i  ft.  pr.  day 

Therefore  of  the  uncleared  sewage. 3i335  ft.  pr.  day 

Finally,  computed  per  head  of  population  occupying  the  sewer  system 
district  and  per  year,  the  sewage  has  a  total  value  of  4.08  compared  with 
artificial  fertilizers,  and  of  0.92  fl.  compared  with  stable  mantu'e. 

This  difference  is  quite  considerable.  It  has  been  previously  shown 
that  the  valuation  according  to  the  high  prices  of  similarly  named  plant 
foods  in  the  artificial  fertilizer  is  not  permissible,  therefore,  to  render 
possible  a  correct  comparison,  avoiding  all  illusions,  the  lower  of  the 
foregoing  figures  are  to  be  taken  as  the  basis. 

It  would  not  be  entirely  unjustified  in  the  valuation  of  the  sewage, 
to  take  into  account  only  its  nitrogenous  ingredient.  In  this  case,  then, 
the  value  of  tlie  sewage,  the  above  named  price  for  the  kilogram  of 
nitrogen  in  stable  manure  taken  as  the  basis,  would  be  placed  at  an 
average  of  2.36  kr.  per  100  litres  of  clear  sewage. 

Finally  it  should  be  mentioned  that  the  foregoing  average  figures  for 
the  composition  and  value  of  Vienna  sewage,  while  as  close  to  reality  as 
possible,  can  still  undergo  a  change  because  on  one  side  the  examination 
for  volume  and  composition  of  sew.ige  had  to  be  confined  to  the  trunk 
sewers,  and  on  the  other  the  investigations  could  be  made  only  during 
a  part  of  the  year.  However,  not  only  the  results  obtained  in  similar 
cases  elsewhere,  but  also  the  circumstance  that  the  sewage  examined 
formed  by  far  the  largest  portion  of  the  total,  and  that  different  kinds 
of  weather  prevailed  during  the  gauging  and  sampling,  make  it  appear 
that  the  fibres  obtained  cannot  be  far  from  the  actual  yearly  average 
for  all  sewage. 
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It  is  hereby  recommended  to  make  continuous  measurements  for  a!t 
least  a  year  of  the  water  flowing  in  the  trunk  sewers,  and  to  make  auto- 
matically simultaneous  tests  to  obtain  the  average. 

III.    Profitable  Return  from  Vienna  Sewage,  when  used  for  Agricultural 

Purposes. 

(4  Regierungsrath  Markus.; 


A.     Profitable  Use  of  Sewer  Water  by  Sedimentation. 

(Regierungsrath  Markus  and  Chief  Engineer  J.  Kohl.) 

As  was  seen  in  Appendix  II,  102,370  kilograms  of  sediment  are  daily 
discharged  by  the  Vienna  sewers;  this  at  a  price  of  0.46  florins  per  100 
kilograms,  computed  from  comparison  with  the  cost  of  stable  manure^ 
possesses  a  theoretical  value  of  471  florins  per  day. 

If  this  figure  is  compared  Avith  the  value,  2,864  florins,  of  the  daily 
f  ow  oi  sewage,  it  follows  that  the  greater  portion  of  the  agriculturallv 
valuable  material  is  contained  in  water,  and  that  the  useful  value  of  the 
solid  material  in  the  sewage  is  that  of  the  material  in  solution  as  i  :6. 

Now,  however,  arises  a  condition  which  tends  to  considerably  reduce 
the  computed  value  of  the  sediment. 

The  quantities  of  sediment  given  in  table  2,  were  actually  obtained  in 
the  laboratory  by  flltration  of  the  sewage,  also  by  a  process  concerning 
the  application  of  which  to  a  daily  quantity  of  ninety-four  million  litres 
no  report  can  be  made.  The  extraction  of  the  sediment  by  chemical 
precipitation  as  is  done  at  Frankfort-on-the-Main,  Wiesbaden,  Essen, 
Dartmund,  Halle,  etc.,  has,  as  is  known,  to  the  present  obtained  few 
really  satisfactory  results  in  regard  to  general  agriculture,  while  the 
deposit  in  the  settling  basins  is  damaged  and  depreciated  in  value  by  the 
presence  of  matters  undesirable  for  agricultural  purposes,  such  as  clay, 
chalk  and  iron  oxide. 

The  experiments  of  Dr.  Lepsius  in  Frankfort  from  1888  to  1891  have 
proved  that  the  clarification  of  sewage  by  purely  mechanical  methods  is 
only  a  little  behind  other  processes.  The  total  yearly  expense  of  70,000 
marks  for  chemical  precipitation  in  Frankfort  is,  however,  justified  by  the 
fact  that  the  deposit  owing  to  the  above  mentioned  materials  and  to 
drying  becomes  transportable. 

Should  the  necessary  settling  basins  for  the  mechanical  clarification 
of  the  sewage  in  Vienna  not  demand  too  jcreat  extension  and  thereby 
lead  to  an  excessive  increase  of  cost  for  plant  and  operating  expenses, 
the  process  must  be  restricted  merely  to  the  diminution  of  velocity  of 
flow  with  the  object  of  obtaining  the  heavy  precipitable  matters. 

The  volume  of  sediment  so  obtained  would  in  any  case  be  actually 
smaller  than  that  stated  in  table  2,  and  for  the  most  part  be  composed 
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of  the  heavy  mineral  ingredients,  which  possess  either  only  a  very  little 
fertilizing  value  or  none  at  all.  Quantity  and  quality  of  the  sediment 
experience,  therefore,  a  considerable  reduction  in  this  one  practicable 
method  of  sedimentation.  Thus,  for  example,  in  Berlin,  about  9,500 
cubic  metres  of  hea\'y  matter  consisting  mainly  of  sand,  paper,  rags  and 
coffee  grounds,  are  annually  discharged  from  the  pumping  stations  and 
the  sewers.    This  mass  is  1/4700  of  the  total  volume  of  the  sewagp 

The  value 'of  the  sediment  computed  from  analysis  as  0.13  florins 
per  capita  yearly  would  by  sedimentation  of  all  the  sewage  experience 
a  considerable  reduction. 

As  a  measure  of  the  cost  of  clarification  as  it  is  carried  on  by  the 
several  municipalities,  it  may  be  noted  that,  including  an  interest  charge 
of  4%  per  capita,  yearly,  upon  the  capital  invested,  it  amounts  to 

in  Frankfort,     i.ae  marks  =  0.73  florins. 
Wiesbaden,  0.68       "      =  0.41      " 
Halle,  0.83       "      =0.50      " 

Essen,  i.oo       "      =  0.60      " 

From  this  it  appears  that  the  expenses  of  sedimentation  are  quite 
considerable,  and  that  even  with  the  most  practicable  simplification  of 
plant  they  will  always  be  higher  than  the  value  of  the  sediment  obtained, 
and  particularly  so  where  on  account  of  sanitary  reasons  the  removal  of 
the  clarification  plant  from  the  neighborhood  of  the  city  is  demanded.  In 
such  a  case  the  establishment  must  be  removed  to  a  considerable  distance 
and  the  sewage  supplied  to  it  there.  Moreover,  the  nature  of  the  sediment 
so  obtained  demands  still  further  treatment  in  order  to  bring  it  into  a 
condition  permitting  its  transportation  to  further  distances. 

These  conditions  relating  to  the  cost  of  extraction  on  the  one  hand 
and  the  fact  established  by  already  existing  settling  plants  on  the  other, 
that  the  deposit  formed  in  the  settling  basins  is  removed  by  the  farmers 
either  not  at  all  or  only  to  a  very  slight  extent,  even  when  they  can 
obtain  it  without  cost,  do  not  speak  much  in  favor  of  sedimentation. 

Numerous  privies  still  exist  in  the  suburban  districts  of  Vienna,  and 
their  contents  are  generally  buried  or  emptied  into  the  sewers,  although 
a  cubic  metre  of  it  contains  4.26  kilograms  of  nitrogen,  1.84  kilograms  of 
phosphates,  and  1.69  kilograms  of  potash,  and,  therefore,  in  comparison 
with  stable  manure,  possesses  a  value  of  68  kreutzers. 

The  applicability  and  value  of  a  fertilizer  depend  not  only  upon  its 
theoretically  computed  value,  but  first  and  foremost  upon  its  form  and 
the  relative  proportions  of  the  plant  food  contained  in  it 

In  view  of  all  these  circumstances  the  undertaking  of  even  partial 
sedimentation  of  the  sewage  cannot  be  advised  under  present  known 
conditions  of  operation. 
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'rofitable  Use  of  Sewage  by  Irrigation  with  it  Undiluted  or  Diluted 
1  general. 

(RegicrunKsrath    Markus.) 

L  utilizatipn  of  sewage  in  that  manner  can  in  general  be  made  on  the 
tracts  upon  the  right  bank  as  well  as  upon  the  left  bank  of  the 
be. 

1.  Upon  the  right  bank. 

'he  ground  upon  the  right  bank  of  the  Danube  lies  very  unfavorable 
e  conduction  of  sewage. 

2.  On  the  left  bank. 

n  whatever  manner  the  utilization  is  made,  whether  by  filtration  with 
ited  sewage,  or  by  irrigation  with  diluted  sen'age,  the  plans  lor  col- 
g  the  sewage  near  the  Stadlau  bridge  and  for  carrying  it  across 
)anube  will  be  similar,  while  the  mixing  of  the  sewage  with  river 

can  first  be  done  on  the  further  side  of  the  stream. 
lie   method   and   manner   of  transferring   the   sewage   to   the   olher 
varies,  however,  as  this  can  be  accomplished  either  by  means  of  a 
ire  pipe  above  ground  and  a  bridge,  or  by  laying  an  Inverted  siphon 

the  bottom  of  the  Danube.    The  locality  in  which  both  sewage  and 

water  are  used  can  also  be  varied  according  to  the  proportion  of 

sion  given  the  irrigation  district. 

here  are.  therefore,  two  cases  to  be  discussed; 

i)     Carrying  the  sewage  over  above  the  Danube  and  conducting  it 

he  Marchfeld  irrigating  canals  at  Gerasdorf, 

0  Conducting  the  sewage  across  under  the  Danube,  and  thence 
he  Marchfeld  irrigating  canals  at  Gerasdorf. 

he  total  cost  per  cubic  meter  for  fixed  charges  and  operating  amount 
or  to  i.oo  kr..  and  for  operating  expen'ies  only  to  0.42  kr.,  against 
ilue  of  3.5  kr.  per  cubic  meter  given  in  .Appendix  II. 

1  Berlin  the  cost  of  the  pumping  alone  amounts  to  0.114  marks  or 
r.  per  cubic  meter  of  sewage  with  the  nonnal  pressure  head  to  the 
ion  fields  of  20  to  25  meters. 

cost  for  carrying  the  sewage  to  Gerasdorf  (lower  level)  by  means  of 
siphon  under  the  Danube  river,  2,580,000  11. 

I'ith  a  volume  of  20.736,000  cubic  meters  of  sewage  pumped  during 
orking  season  of  8  months,  the  total  cost  of  handling  amounts  to 
r.  and  the  cost  ot  operating  proper  to  0.41  kr.  per  cubic  meter. ' 
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C.     Irrigation  with  Undiluted  Sewage  on  the  Left  Bank  of  the  Danube. 

(Regierungsrath  Edward  Markus.) 

Pure,  broad  irrigation  presents  to  the  agricultural  point  of  view  the 
picture  "of  excessive  extravagance.  It  gives  no  natural  and  particularly  no 
agriculturally  useful  fertilizer  with  a  compound  of  the  unfavorable  pro- 
portions of  sewage.  How  high  the  actual  surplus  application  of  fertilizer 
amounts  to  in  the  case  of  pure,  broad  irrigation  filtration  is  shown  by 
Grandke  in  the  foUowung  interesting  figures: 

An  ordinary  application  of  stable  mdnure  for  farming  purposes 
amounts  to  480-600  centner  (24-30  loads)  per  hectare,  a  heavy  applica- 
tion to  800-TOOO  centner  (40-50  loads).  A  hectare  of  broad  irrigated  land 
receives  on  the  contrary  a  fertilization  equal  to  eleven  times  that  of  an 
application  and  seven  times  that  of  a  heavy  one,  and  that,  moreover, 
every  year.  A  farmer  who  gives  his  farm  a  full  fertilization  only  every 
third  yiear  would  be  able  to  regularly  and  abundantly  fertilize  with 
nitrogen  about  tw^enty-one  times  as  large  a  surface.  With  potash  and 
phosphates  the  fertilization  amounts  to  three  or  four  times  a  heavy 
application  each  year. 

It  is  assumed  from  analogy  with  the  Berlin  irrigation  fields  that 
14,000  cubic  meters  of  sewage  will  be  taken  by  each  hectare  per  year  in 
irrigation,  and  that  the  Vienna  irrigation  fields  can  have  an  extent  of 
2,450  hectares.    (Berlin  has  3.230  hectares.) 

Total  cost  of  irrigating  a  surface  of  2,450  hectares  is  6,785,000  fl.   or 
2.769  florins  per  hectare. 

**»♦♦****♦ 

In  the  foregoing  estimate  it  was,  however,  assumed  that  the  surface 
of  2,450  hectares  would  be  subjected  to  irrigation  throughout  its  whole 
extent.  Tlie  extent  of  land  available  is  likely  to  be  very  small  at  first, 
and  only  obtain  an  extension  in  case  the  success  of  the  irrigation  becomes 
pronounced. 

In  this  connection  the  development  of  the  irrigation  fields  in  Genne- 
villiers  at  Paris  is  very  instructive,  although  these,  owing  to  the  market 
facilities  offered  by  Paris,  were  without  doubt  in  a  particularly  favored 
place. 

These  irrigation  fields  measure: 

in  1869,  6  hectares, 

in  1880,  450 

in  1888,  715 

in  1890,  800 

As  it,  therefore,  required  a  period  of  21  years  in  Gennevilliers  to 
bring  the  area  to  800  hectares,  there  is  no  prospect  that  this  extension  will 
be  accomplished  in  the  March feld. 
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In  spite  of  this  the  system  for  collecting,  pumping  and  conducting  the 
sewage  must  be  constructed  for  handling  the  before  mentioned  volume  of 
1,000  litres  per  second. 

The  costs  of  the  project  remain  to  a  certain  degree  in4ependent  of 
the  extent  of  irrigation  practised.  Unlimited  diminution  is  possible  only 
in  the  operating  expenses. 

A  slow  development  of  the  irrigation  farming,  or  if  it  remains  below 
the  area  of  2,450  hectares,  would,  therefore,  impose  an  exceedingly  heavy 
additional  burden  upon  the  first  irrigated  property.  A  guarantee  that 
the  irrigation  farming  will  quickly  attain  its  extension  or  that  the  above 
computed  extent  of  2,450  hectares  will  be  even  only  approximately 
reached,  is  not  given. 

"these  figures  prove  that  the  carrying  out  of  a  broad  irrigation  purely 
is  not  possible  and  that  there  is  scarcely  anything  to  be  said  concerning  a 
profitable  utilization  of  the  sewage  in  sense  of  a  definite  return  upon  the 
capital  outlay. 

In  this  place  it  may  be  allowed  to  give  some  data  obtained  from  a 
ten  years'  operation  of  the  Berlin  irrigation  fields  as  well  as  from  two 
French  systems  of  this  nature. 

As  is  stated  in  the  report  of  the  Berlin  city  irrigation  works,  the 
irrigation  farms  during  the  administration  year  of  1891-2  had  a  surplus 
of  receipts  over  expenses  of  243,000  marks,  or  an  interest  of  1.423%  upon 
the  capital  outlay.  In  this  connection  it  should,  however,  be  remarked 
that  in  the  capital  outlay  for  the  irrigation  farms  the  cost  of  acquiring 
the  land  for  pumping  stations,  for  their  construction  and  for  laying  the 
pressure  pipes  up  to  the  irrigation  farms,  is  not  included.  In  similar 
manner  the  expenses  of  operating  the  pumping  stations  (computed  at 
671,561  marks  for  the  year  1891-2),  are  set  down  as  a  charge  against  the 
irrigation  farms,  but  is  charged  against  the  sewerage  of  the  city.  Were 
all  these  expenses  charged  to  the  sewage  farms  they  must  have  been 
unremunerative. 

Closer  information  concerning  the  profitableness  of  the  individual 
sewage  farms  is  contained  in  the  report  of  the  Berlin  City  Councillor 
Marggraff  upon  "The  Sewerage  of  Berlin,"  published  with  the  proceed- 
ings of  the  Seventh  International  Congress  of  Hygienne  and  Demography 
in  London,  1891. 

According  to  that  there  were  up  to  that  time  four  farm  systems  in 
complete  operation.  From  these  was  obtained  during  the  municipal 
year  1890-1,  including  the  purchase  price  of  the  farms,  their  adaptation, 
grading  and  draining,  a  dividend  as  follows  viz.: 

1.  From  the  farms  of  Osdorf 0.049% 

2.  From  the  farms  of  Grossbeeren, 2.56  % 

3.  From  the  farms  of  Falkenberg 3.29  % 

4.  From  the  farms  of  Malchow 2.32  % 
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Even  in  these  figures  also  the  cost  of  the  system  for  bringing  the  sew- 
age to  the  farms  as  well  as  the  cost  of  the  maintenance  and  operation  of 
this  system  arc  not  included. 

According  to  the  contents  of  the  municipal  report  oi  the  City  of 
Berlin  for  the  year  1892-3  the  profitableness  of  the  sewage  farms  during 
the  period  had  considerably  diminished  and  amounted  to: 

1.  The  Osdorf  farm =50.21% 

2.  "  Grossbeeren  farm —0.80% 

3.  "  Falkenberg      "     +2.26% 

4.  •'  MalchoW  "     +0.92% 

5.  "  Blankenfelde    "     —2.73% 

Essentially  more  favorable  are  the  conditions  at  the  sewage  farms  at 
Gennevilliers  near  Paris,  which  in  1890  had  attained  th-e  size  of  800  hec- . 
tares.  They  are  in  excellent  condition  and  produce  the  finest  kind  of 
products.  The  increased  profit  from  the  ground  is  computed  to  be  800 
francs  per  hectare,  and  its  selling  value  is  estimated  at  from  10,000  to 
2o,G0o  francs,  and  may  run  up  to  even  22,000  francs  per  hectare. 

The  City  of  Paris  bought  the  land  at  the  beginning  and  afterwards 
sold  it  at  a  considerable  profit. 

The  population  of  Gennevilliers  increased  80%  between  1866  and 
1886  and  between  the  latter  date  and  1891  grew  from  4,443  to  5,837.  The 
conditions  as  to  health  have  not  suffered  in  the  least,  notwithstanding  the 
ground  water  used  for  drinking  purposes  is  the  sewage  which  has  been 
filtered  through  the  soil.  During  the  Cholera  epidemic  in  the  summer 
of  1892,  the  irrigation  was  a  little  interrupted  there,  as  in  Berlin,  where 
the  conditions  on  accoimt  of  the  slight  permeability  and  receptiveness  of 
the  soil  are  not  by  any  means  so  favorable. 

At  Rheims  in  1890  the  sewage  farming  was  conducted  by  the 
"Compagine  des  Eaux  Vannes."  The  surface  available  for  irrigation 
amounts  to  520  hectares  of  which  the  city  of  Rheims  laid  out  160  hec- 
tares, while  the  remainder  was  purchased  by  the  Company. 

A  portion  of  this  area  receives  the  sewage  by  gravity,  the  remainder 
(Domaine  Baslieux)  by  the  pumping  of  a  iio-horse-power  engine.  In 
1891  280  hectares  were  cultivated  with  sugar  beets  under  complete 
irrigation. 

After  the  conclusion  of  the  agricultural  experiment  the  company 
leased  all  of  the  irrigated  land  to  a  farming  company  at  the  following 
average  yearly  prices  per  hectare,  viz.: 

100  and  200  francs  for  the  first  two  years, 

200      "  "     "      '*    following  eight  years. 

225      "  "     "      "  •'  ten 

250      "  "     "      "  "  sixteen  " 
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The  instance  just  quoted  proves  that  the  success  of  sewage  farming 
can  be  very  different,  depending  upon  the  local  conditions. 

Climatically  Paris  and  Rheims  are  considerably  more  favorable  sit- 
uated than  Vienna  and  Berlin,  a  point  that  should  not  be  lost  sight  of. 
Moreover,  it  is  not  proved  that  the  system  of  limited  area  in  Gennevilliers 
would  be  able  to  return  such  large  profits  if  it  were  given  an  extension  of 
area  to  2,000-3,000  hectares. 

Finally,  it  must  not  remain  unnoticed  that  throughout  France,  where, 
in  consequence  of  a  rational  irrigation  (not  filtration  with  city  sewage)  a 
favorable  climate,  special  industry  of  the  inhabitants,  an  assured  market 
and  a  rational  culture,  the  cultivation  of  certain  kinds  of  plants,  or  the 
development  of  a  special  culture  method,  have  become  particularly  profit- 
able, the  price  of  the  land,  as  a  result  of  its  increased  earning  capacity, 
has  experienced  a  very  considerable  rise  in  value. 

As  illustration,  the  ground  in-  the  vicinity  of  Marseilles,  irrigated 
with  the  water  from  the  sewers,  costs  15,000  to  20,000  francs  per  hectare; 
that  adjoining  the  canals  of  Carpentras,  Isle  and  Cebedan,  also  in  the 
parishes  of  Chateaurenard  St.  Remy  and  Graveson,  an  average  of  4,000  to 
5,000  francs  per  hectare  (formerly  700  francs),  while  the  areas  watered 
by  the  Canal  du  Verdon  have  risen  in  price  to  five  and  ten  times  their 
earlier  value.  i  t 

Exactly  similar  conditions  have  been  shown,  also,  in  the  irrigated 
portions  of  Lombardy  and  Venice. 

Moreover,  were  the  lease  profits  obtained  at  Rheims,  running  from 
100  to  250  francs,  capitalized  at  an  interest  at  4%,  there  results  a  ground 
value  of  from  2,500  to  6,250  francs  (1,200  to  3,000  florins)  per  hectare, 
which  is  not  much  higher  than  that  quoted  above  for  well-watered  and 
thickly  cultivated  lands  in  the  departments  of  Bouches  du  Rhone  and 
Vauclose,  although  remaining  far  behind  the  value  of  Gennevnlliers. 

Against  the  above  quoted  prices  for  land  there  is,  in  case  of  the  intro- 
duction of  sewage  farming  into  the  Marchfeld,  a  charge  per  hectare  in 
round  numbers  of  2,800  florins,  if  the  full  area  of  2,450  -hectares  is  utilized 
and  of  4.500  florins  in  round  numbers  if  the  irrigation  is  limited  to  1,000 
hectares. 

In  view  of  all  the  foregoing  circumstances  the  construction  of  an 
irrigation  system  with  undiluted  sewage  cannot,  under  the  given  condi- 
tions, be  recommended. 

D.     Irrigation  with  Diluted  Sewage  on  the  Left  Bank  of  the  Danube. 

(Regierungsrath  Markus.) 

It  is  very  difficult  at  best  to  properly  establish  a  rational  utilization  of 
diluted  sewage. 

By  a  good  average  harvest  there  is,  according  to  Heiden,  taken  irom 
the  ground,  the  nitrogen  of  10  persons,  the  phosphates  of  20  and  the 
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potash  of  50.  With  the  sewage  from  Vienna  and  an  uninterrupted  irriga- 
tion, an  area  of  131,500  hectares  can,  therefore,  be  abundantly  supplied 
with  nitrogenous  fertilizer  if  no  account  is  taken  of  the  unavoidable  loss 
by  decomposition  of  the  sewage  in  the  conduits  leading  to  the  place  of 
use.  To  be  sure  the  necessary  amounts  of  phosphates  and  potash  lacking 
must  be  supplied  in  some  other  way. 

Fertilization  with  diluted  sewage  is  subject  to  the  same  limitations 
as  a  simple  irrigation,  and,  therefore,  to  begin  with,  is  dependent  upon 
duration  of  the  profitable  period  of  vegetation,  and  the  precipitation. 
The  duration  of  this  irrigation  can  be  set  down  as  from  six  to  eight 
months  each  year  upon  the  average.  The  Vienna  sewage  would,  there- 
fore, during  this  length  of  time  be  able  to  cover  65,000  to  86,000  hectares 
upon  a  nitrogen  basis. 

E.     Concerning  the  Profit  to  be  Derived  from  Introducing  the  Vienna 
Sewage  into  the  Trunk  Canal  of  the  Proposed  Marchfeld  Irrigation. 

(Freiherr  von  Pirquet,  Wilh.  Wodicka.) 

If  it  is  worth  while  to  discuss  the  profitableness  of  this  future  intro- 
duction, it  appears  to  be  of  the  first  importance  to  consider  the  question 
squarely,  whether,  as  some  of  the  members  of  the  Sub- Committee  have 
feared,  a  large  part  of  the  fertilizing  material  contained  in  the  sewage 
would  not  be  lost  during  its  long  passage  through  the  sewers  and  canals. 
The  authors  do  not  share  these  fears,  and  found  their  opinions  upon  the 
teachings  of  scientific  results  and  practical  experiences. 

The  principal  action  is  accomplished  in  the  same  manner  as  the  so- 
called  "self-purification  of  rivers";  this  is  that  not  only  are  the  harmful 
organic  substances  in  the  water  of  a  river  diluted  or  deposited,  but  also 
undergo  a  particular  chemical  decomposition,  so  that  after  a  relatively 
short  flow  they  lose  their  harmful  character.  This  process  of  change  docs 
not,  however,  depreciate  the  fertilizer,  but  the  contrary. 

By  this  only  a  change  of  harmful  organic  substances  to  harmless 
organic  materials  has  been  accomplished;  the  value  and  quality  of  the 
fertilizing  materials  are  not  injured  by  this  change.       • 

A  portion  of  the  plant  food  which  is  contained  in  the  serwage,  is  lo6t 
after  a  long  flow  in  the  rivers,  either  by  being  carried  into  the  under- 
ground or  by  being  taken  up  by  vegetable  and  anhnal  life.  This  loss  is, 
however,  in  our  case  exceptionally  small. 

mm******** 

As  a  standard  practical  example  of  an  irrigation  with  strongly  diluted 
city  sewage,  which  still,  even  to  great  distances,  fertilizes  the  soil  in  a 
conspkuous  manner,  the  Bettabia  canal  in  Milan  can  be  mentioned. 
Regierungsrath  Markus  gives  some  detailed  data  concerning  it  in  his 
instructive  book,  "Improvements  in  Italy,"  pp.  85-87;  it  dates  from  the 
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twelfth  century,  carries  as  higfh  as  3,000  litres  of  river  water  per  second, 
including  about  180  litres  of  the  so-called  Milan  house  water.  The  effect 
upon  the  vegetation  is  a  conspicuously  favorable  one,  and  no  harmful 
effect  in  sanitary  matters  has  arisen  from  the  system  to  this  day. 

These  statements  have  found  full  confirmation  and  amplification  in 
the  information  which  Vittoria  Salvini  has  given.  We  give  here  his  letter 
of  April  6,  1894,  to  Freiherr  v.  Pirquet,  nearly  at  full  length,  on  account 
of  its  importance. 

"This  canal  carries  three  to  four  cubic  meters  of  water,  and  is  the 
one  which  receives  a  large  part,  about  three-fourths  of  the  Milan  sewage, 
#*-  and  Carrie^  it   for   distribution   below   Milan   to   a  distance   of  twenty 
kilometers.  < 

"From  the  experiences  which  we,  who  are  at  the  same  time  engineers 
and  farmers,  have  had,  we  can  state  that  the  loss  of  fertilizing  constituents, 
even  at  a  distance  of  twenty  kilometers,  is  an  entirely  insignificant  one. 
It  would  be  an  error  to  believe  that  the  farmers  who  live  twenty  kilo- 
meters down  the  stream  receive  for  irrigation  only  clear  water  from  the 
Vettabia;  the  water  in  the  canal  may  not  be  as  rich  in  fertilizing  materials 
as  directly  in  front  of  the  doors  of  the  city,  but  it  is  still  far  richer  than 
the  water  from  any  other  canal.  In  order  to  prove  to  you  what  I  state, 
I  am  in  a  position  to  state  that  for  tracts  of  ground  which  are  irrigated 
with  water  from  the  Vettabia  canal  the  lease  price  is  about  fifty  francs 
per  hectare  higher,  as  well  for  tracts  twenty  kilometers  distant  as  for 
that  on  the  immediate  outskirts,  than  for  land  otherwise  irrigated. 

"For  the  purpose  of  keeping  the  manuring  contents  in  the  current  of 
tlie  stream  undiminished,  it  is  necessary  to  give  the  canal  the  strongest 
possible  fall;  our  Vittabia  has  a  fall  of  0.70%  up.  Only  relatively  small 
amounts  of  fertilizing  material  and  sediment  are  at  first  wasted  in  the 
bed  in  a  newly  built  canal:  after  a  few  months  the  bottom  and  sides  are 
covered  with  a  layer  of  manuring  material,  which  form  an  actual  crust, 
and  which  in  consequence  prevent  any  further  escape.  We,  at  this 
locality,  in  order  to  prevent  the  accumulation  of  heavy  matters  and  at 
the  same  time  to  keep  the  canal  water  throughout  its  course  at  the  same 
fertilizing  strength  as  far  as  possible,  place  laborers  in  the  canal  from 
time  to  time  who  stir  up  the  coating  of  slime  on  the  bottom,  so  that  it 
is  carried  along  by  the  water. 

"If  the  Vettabia  water,  as  I  have  mentioned,  brings  an  equally  high 
price  twenty  kilometers  below  Milan,  the  cause  lies  probably  in  this 
fact  that  commercial  fertilizers  cannot  be  so  easily  obtained  for  ground 
at  a  distance  from  Milan,  and  the  fertilizing  water  becomes  that  much 
more  valuable.  But  the  equality  of  price  after  a  long  experience  proves 
that  the  contents  of  the  water  suffer  no  considerable  loss  during  the 
long  flow." 
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Construction  of  the  Marchfeld  Irrigation  Profect  for  an  Area  of  69,000 
hectares. 

The  cost  of  the  transfer  system  increased  by  the  capitalized  operating 
-expenses  (estimated  for  eight  months)  accordinfic  to  the  computation 
previously  given  amount  to  63  florins  per  hectare. 

Against  this  outlay  of  capital  there  should  be  computed  the  value  of 
the  sewage,  which,  having  been  sufficiently  diluted  with  water,  is  brought 
to  the  plain  in  a  condition  favorable  for  taking  by  the  plants. 

One  must,  therefore — 

Firstly.  Take  into  aiccount  a  loss  of  value  in  consequence  of  the 
dilution  of  the  sewage  by  rain  and  by  the  flushing  of  the  intercepting 
sewers.  Probably  each  intercepting  sewer  may  be  flushed  for  a  maximum 
■of  three  hours  daily.  As  by  this  the  sewage  is  only  diluted  and  not  ren- 
dered entirely  valueless,  we  will  charge  the  remnant  to  rain  and  con- 
tingencies and  so  take  three  hours,  i.  e.,  one  eighth  or  12.5%,  into  the 
c(niputation  as  loss  in  value. 

Secondly.  Take  account  of  those  even  if  small  losses  reducing  the 
manuring  material  which  occur  during  the  flow  through  the  canal  or 
arise  from  the  fact  that  in  irrigating  the  ground  the  fertilizing  maMcr 
is  not  entirely  absorbed,  but  a  portion  passes  into  the  sub-soil  and  so  is 
lost  to  vegetation. 

In  an  irrigation  the  suspended  matters  are  almost  entirely  retained 
by  the  ground;  the  taking  up  of  the  separated  matter  depends,  however, 
upon  the  absorptive  powers  of  the  ground  and  upon  the  strength  of  the 
irrigation.  In  this  connection  it  must  be  mentioned  that  the  public  report 
of  the  Expert  Commission  already  mentioned  says  the  southern  March- 
feld  district,  which  forms  two-thirds  of  the  entire  plain,  consists  of  a 
sandy  loam,  a  tenacious  soil,  whose  absorptive  power  is  doubtless  very 
high,  and  that  the  proposed  irrigation  is  actually  only  a  moistening  one, 
a  surplus  of  water  not  being  in  command. 

Now,  it  is  known  that  during  the  summer  in  a  tenacious  soil  only 
5%  to  6%  of  the  rainfall  penetrates  to  the  lower  depths,  in  a  light  soil  as 
high  as  23%,  while  the  remainder  is  evaporated  and  taken  up  by  plants. 

We  compute,  therefore,  these  losses  of  the  second  category  as  15%. 

If  we  add  the  above  estimated  loss  of  12.5%  to  this  the  total  loss 
figures  out  27.5%,  or  in  round  numbers  30%;  with  this  exceptation  a  suffi- 
ciently cautious  estimate  can  be  made. 

Upon  the  basis  of  the  computations  made  in  reports  I  and  II — with 
A  How  of  one  cubic  meter  per  second,  and  with  a  valuation  of  3.5  to  15  7 
kreutzers  per  cubic  meter — ^the  value  of  the  sewage  flowing  from  the 
tii;nk  sewers  and  for  240  days  amounts  to,  in  round  numbers,  700,000  to 
3.200.000  florins. 
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If  we  take  account  of  the  above  computed  30%  reduction  we  have  the 
value  of  the  fertilizer  available  for  vegetation  reaching  the  Marchfeld  in 
the  course  of  the  year  in  round  numbers  from  490,000  to  2,100,000  florins. 

This  amount  divided  among  6,900  hectares  gives  a  yearly  manuring: 
value  of  from  7.12  to  32.13  florins  per  hectare,  which,  therefore,  repre- 
sents the  basis  for  the  calculation  of  the  profit  upon  the  capital  outlay 
for  the  conducting  system. 

The  capital  outlay  of  63  florins  per  hectare  for  the  conducting  system 
would,  therefore,  pay  an  interest  of  7.12  florins  to  32.03  florins;  that  is, 
from  11%  to  50%. 

IV.  Concerning  the  profitable  use  of  sewage  under  the  Hobohm 
plan  of  loading  the  sewage  and  carrying  it  (after  a  preliminary  partial 
sedimentatiQn)  in  boats  upon  a  canal  crossing  the  Marchfeld  in  the  direc- 
tion of  Gross- Enzersdorf-Augern. 

The  Hobohm  scheme  does  not  seem  practical,  and  would  by  its  adop- 
tion not  be  able  to  bring  about  a  profitable  utilization  of  the  Vienna- 
sewage. 
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The  President:  Is  it  the  desire  of  the  members  to  take  up 
the  Captain's  paper  for  discussion  now?  or  perhaps  it  will  be 
better  to  go  on  with  the  papers  from  this  committee  and  after 
they  are  ail  regularly  presented,  the  discussion  can  take  place. 

The  next  paper  from  the  Committee  on  Sewerage  and  San- 
itation, is  by  Mr.  Kenneth  Allen,  Principal  Assistant  Engineer 
of  the  Sewerage  Commission  of  Baltimore,  on  The  Sewerage  of 
Baltimore.    It  gives  me  pleasure  to  introduce  Mr.  Allen. 

Mr.  Allen:  I  am  sorry  I  have  not  some  large  maps  and 
diagrams  to  put  on  the  wall  to  illustrate  this  a  little  better,  but 
I  have  seme  plates  which  were  printed  in  our  report  last  year, 
and  which  can  be  handed  around,  and  which  need  not  be 
returned. 

THE  SEWERAGE  OF  BALTIMORE. 
(By  Kenneth  Allen,  Baltimore,  Md.) 

Strictly  speaking:,  Baltimore  has  no  sewerage  system,  although  the 
city  has  spent  in  the  past  over  $4,000,000  in  the  construction  of  storm- 
water  drains  and  there  are  many  private  sewers. 

The  city  has  suffered  in  consequence  of  the  lack  of  proper  sewerage 
for  many  years.  I  do  not  mean  by  this  that  the  death  rate  is  excessive — 
it  is  in  the  neighborhood  of  19  per  1,000.  But  the  use  of  cesspools  is  a 
detriment  to  property,  the  want  of  subdrainage  in  the  business  districts 
retards  improvements,  the  use  of  gutters  for  wash  water  is  offensive  to 
those  unaccustomed  to  it  as  well  as  a  nuisance  to  all  when  obstructed  by 
ice  in  the  winter,  and  then  there  is  no  question  but  that  the  introduction 
of  a  proper  system  of  sewerage  would  so  improve  the  general  sanitary 
condition  of  the  town  as  to  lower  the  death  rate  by  at  least  one  or  two 
points.  Di".  John  S.  Fulton,  Secretary  of  the  Maryland  State  Board  of 
Health,  estimates  that  with  a  peculation  of  1,000,000,  373  lives  would  be 
saved  annually  by  the  consequent  reduction  in  typhoid  mortality  alone. 

When  it  is  realized  that  such  conditions  exist  to-day  in  a  city  of  over 
half  a  million  inhabitants;  that  of  all  our  large  cities  New  Orleans  is  the 
only  other  one  remaining  without  sewerage  facilities,  while  a  beginning 
has  already  been  made  there  in  that  direction;  and  when  we  remember 
that  for  the  past  40  years  the  City  of  Baltimore  has  -had  the  matter  under 
discussion — ^we  must  admit  that  the  time  is  ripe  for  a  change.  It  is 
believed  that  the  citizens  realize  this  fact  and  will,  before  long,  take  active 
measures  to  prosecute  the  work. 
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Before  speaking  of  the  proposed  system  as  outlined  by  the  Sewerage 

Commission,  I  wish  to  state  brieRy  the  situation  to-day. 

In  the  first  place,  cesspools  are  almost  universally  used  by  rich  and 
^'\  poor,  great  reliance  being  placed  upon  seapage  ioto  the  soil  to  carry  off 

^ ^'^  the  liquids.     Of  the  remainder,  some  50,000  gallons  are  removed  daily 

^'  by  odorless  excavators  at  a  price  of  $2.50  per  load  of  200  gallons,  and 

•:;...  are  taken  to  one  of  the  two  wharves  designated  for  the  purpose.     Here 

p-\\  they  are  delivered  to  a  contractor  for  25c  a  load  and  dumped  into  a 

barge  holding,   generally,  450  loads,   or  nearly    iOo,ooo   gallons.     It  is 
[\  then  conveyed  in  the  barge  by  a  tug  to  farming  lands  situated  some  8  or 

10  miles  below  the  city,  where  it  is  sold  to  farmers  or  utilized  on  farm 

lands  owned  by  the  contractor. 

r  r 

It  is  pumped  from  the  barge,  by  powerful  steam  pumps  carried  on  a 
\.  special  pump  barge,  into  large  pits  dug  by  the  farmer.     These  vary  in 

size,  but  average,  perhaps,  3o'xioo'x5',  and  will  hold  about  a  barge-load 
I  each.    The  farmer  pays  for  this  $1.67  per  1,000  gallons,  or  something  over 

$100  a  load,  and  there  is  no  trouble  in  disposing  of  something  over 
12  million  gallons  a  year  at  this  price.  The  sludge  left  in  the  scow  is 
shoveled  into  carts  and  taken  by  the  farmer. 

The  liquid  portion,  or  "soiip,"  is  bailed  from  the  pit  into  tank  carts 

when  wanted  by  the  farmer,  and  sprinkled  by  him  on  the  land.     There 

is  very  little.,  ^mell  frortt  either  pits  or  the  farm  lands,  though  garbage 

disposed  of  on  lands  in  the  same  neighborhood  is  very  offensive. 

'/  The  liquid  is  said  to  be  more  effective  as  a  fertilizer  than  the  sludge, 

but  more  transient  in  effect.  The  soil  is  heavy,  containing  much  clay, 
and  the  crops  raised  are  principally  cabbage,  kale,  tomatoes,  potatoes  and 
spinach.  The  night  soil,  it  should  be  noted,  is  said  to  be  applied  to  the 
crops  some  weeks  before  gathering. 

I  have  described  this  system  of  nightsoil  disposal  somewhat  fully, 
as  it  is  carried  on  by  a  system  and  on  a  scale  which  are  unique  in  this 
country. 

In  topography,  the  city  is  hilly,  the  northwest  corner  rising  to  460 
feet  above  tide.    The  area  is  about  32  sq.  mi.,  comprising — 

2^2  sq.  mi.  of  water  surface, 

8       **      "  "    closely  built  up  territory, 

5        "      "  "    partially    "      " 

and  16^    "  "  "    rural  area  and  parks. 

Its  surface  has  a  decided  slope  toward  the  Patapsco  river  on  the  south, 
toward  Jones  Falls,  a  stream  which  flows  in  a  southerly  direction  through 
the  heart  of  the  city,  and  to  several  other  streams  of  more  or  less  magni- 
tude, ensuring  a  speedy  and  complete  removal  of  sewage  to  the  outfall. 

In  1893  a  commission  was  appointed  by  the  Mayor  to  ''examine  into 
the  necessity  for  a  more  perfect  system  of  sewerage  for  the  City  of  Balti- 
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*    *    *    *    "together  with  recommendations  as  to  the  system  to 

)pted  and  the  mode  of  carrying  the  same  into  eflfect." 

lis   commission,   which  now  consists  of   Messrs.   Mendes    Cohen, 

Hambleton  and  E.   L.   Bartlett,  presented  its  report  last  winter 

thorough  investigation  of  the  problems  involved,  in  which  they 

aided  by  the  services  of  Consulting  Engineers   Rudolph   Hering, 

*\  M.  Gray  and  Gen.  Wm.  P.  Craighill. 

le  entire  design  was  seen  to  depend,  first,  on  whether  the  combined 
separate  system  should  be  adopted,  and,  secondly,  on  the  method  of 
»al.     Both  of  these  decisions  were  controlled  by  the  following  con- 
Ltions : 

the  first  place,  the  flow  in  the  Patapsco,  which  can  only  result 
the  combined  discharge  of  its  small  tributaries,  is  insignificant,  and 
jly  inadequate  to  eflfectually  dispose  of  the  sewage  from  a  large  city, 
consulting  engineers  estimated  that  it  could  be  relied  upon  to  dis- 
of  the  sewage  from  but  37,000  persons  without  danger  of  offense. 
I,  the  tides,  which  may  be  availed  of  during  the  ebb  to  carry  down- 
sewage  retained  in  reservoirs  during  the  flood,   are  also  quite 
equate  for  the  purpose,  rising  and  falling  on  an  average  but  about 
iches.    And  finally,  aside  from  any  possible  danger  to  riparian  inter- 
from  fouling  the  shores,  there  were  the  oysters  of  the  bay  to  pro- 
-a  very  important  source  of  revenue  to  the  state  and  one  giving  rise 
industry  employing  a  great  many  men.     Therefore,  the  sewage,  if 
larged  into  the  harbor,  would  have  to  be  treated  at  an  expense  bear- 
Psotne  relation  to  its  volume;  or,  if  carried  by  an  outfall  sewer  to  the 
the  great  distance  would  preclude  the  conveyance  of  storm  water  as 
without  prohibitory  expense. 
For  these  and  other  reasons,  together  with  the  fact  that  storm  water 
Ircady  partially  provided  for  by  a  number  of  large  and  costly  drains, 
IS  at  once  decided  that  the  separate  system  was  the  only  one  to  be 
jidered,  and  that  the  problem  before  the  commission  was  virtually 
|ed  down  to  that  of  disposal. 
It   was   found  that  either  of  three   plans   was  available:    dilution   in 
^sapeake  bay,  chemical  precipitation,  or  agricultural  filtration  on  the 
ly  soil  of  Anne  Arundel  County,  some  8  or  10  miles  south  of  the  city. 
Of  these,  the  latter  was  agreed  upon  as  the  most  perfect,  because  it 
lid  deliver,  under  proper  superintendence,  an  effluent  biologically  and 
lically  pure.     But,  unfortunately,  the  cost  of  delivery  by  steel  pipes 
[er  the  Patapsco  in  a  siphon  a  mile  long  and  through  a  tunnel  8,000 
in    length,    in   addition    to    a   greatly    increased   annual    charge    for 
ipage,  resulted  in  an  estimated  cost  for  construction  of  $17,451,803, 
[against  $10,409,167  in  the  case  of  dilution;  and  for  maintenance,   of 
1,^43,  as  against  $355,191.     This  diflFerence  of  over  7  million  dollars 
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for  construction  and  $600,000  for  maintenance  made  it  incumbent  on  the 
commission  to  investigate  the  objections  to  dilution  in  Chesapeake  bay. 

A  party  was  made  up  and  stationed  on  a  schooner  in  the  bay,  where 
current  observations  were  made  from  a  steam  launch,  and  sometimes 
from  a  tug  also,  by  means  of  sextant  observations  on  known  points  from 
the  positions  occupied  by  floats.  The  floats  were  yellow  pine  rods,  2 
inches  square  in  sections  and  from  6  to  8^. feet  in  length,  carrying  a  flag 
with  a  number  for  identification  at  one  end  and  a  weight  consisting  of 
iron  washers  strung  on  a  wire  at  the  other.  They  were  set  out  from 
known  positions  from  i  to  3l^  miles  east  of  what  is  known  as  the  Rear 
Range  Light  of  the  Craighill  channel,  at  all  stages  of  the  tide,  and  obser- 
vations were  carried  on  for  a  full  month.  The  plotted  courses  of  these 
floats  served  to  indicate  the  possible  dispersion  and  drift  of  the  sewage 
if  discharged  at  the  several  points,  and  the  conclusions  reached  were,  that 
with  the  almost  unlimited  dilution  from  the  watershed  of  the  Susque- 
hanna, exceeding  that  of  any  other  river  between  the  St.  Lawrence  and 
the  Mississippi,  there  would  be  no  question  as  to  freedom  from  offense 
from  the  discharge  of  the  sewage  at  a  suitable  point.  Such  a  point  was 
fixed  as  2^  miles  east  of  said  light-house  and  some  2  miles  from  the 
nearest  shore,  the  tendency  of  the  currents  being  to  carry  any  sewage 
discharged  there  down  the  channel  in  the  center  of  the  bay,  as  well  as  to 
ensure  a  rapid  dispersion  or  mixing.  Also,  from  the  fact  that  the  nearest 
marketable  oysters  lie  in  beds  or  on  "lumps"  in  comparatively  shallow 
water  some  6  or  7  miles  away  from  the  proposed  point  of  outfall,  the 
danger  of  infection  was  believed  to  be  so  very  remote  as  to  be  insig- 
nificant. 

It  was  suggested  that  a  discharge  of  sewage  into  the  bay  would  be 
detrimental  to  fish  life — the  crabs,  which  form  a  staple  food  product  of 
the  state,  as  well  as  to  the  oysters  and  other  moUusks.  In  this  connection 
rhe  following  statements  of  Mr.  Wm.  M.  Brown,  Jr.,  Chief  Engineer 
of  the  Metropolitan  Sewerage  Commission  of  Boston,  regarding  the 
discharge  of  40  million  gallons  of  sewage  daily  into  the  bay,  are  of  inter- 
est.   He  says: 

"Deer  Island  Bar,  at  the  outer  end  of  which  our  metropolitan  sewer 
outfall  is  located,  is  visited  by  crabs  and  great  quantities  of  star  fish  and 
minute  mollusks  and  snails.     Entire  sections  of  this  bar  near  the  outfall ': 

■ 

are  covered  by  these  minute  bivalves  as  with  a  carpet.  They  are  not*; 
edible.  The  only  edible  fish  products  within  the  range  of  our  outfall  ■ 
known  to  me  are  the  well-known  varieties  of  cod  and  perch,  which  are , 
found  in  abundance  within  500  feet  of  the  outfall  and  used  by  our 
employees  and  others.  Great  quantities  of  lobsters  are  also  obtained  near  ; 
by.    Our  employees  for  three  years  have  maintained  lobster  traps  within  '• 
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of  the  outfall,  and  within  range  of  half  a  mile  it  is  estimated  that 

e  200  others,  the  product  of  which  is  sold  in  the  Boston  market. 

n   &   Co.,   *  ♦  *  the  most  extensive   dealers   In  lobsters   in   this 

;  estimate  that  in  Boston  harbor,  within  a  range  of  one  mile  from 

tfall  and  that  of  the   Boston   Main   Drainage   Works   at    Moon 

75  tons  of  lobsters  are  gathered  annually  for  the  Boston  market." 

1  such  assimilate  sewage,  if  fresh,  and  convert  it  into  perfectly  good, 

ome  food.    The  reason  why  a  densely  polluted  water,  such  as  is 

in  Baltimore  harbor,  will  destroy  fish  life,  is  not  that  the  sewage  is 

I   in   itself,  but  that  the  bacteria  developed  therein   deprive  the 

of  its  oxygen,  upon  which  fish  depend. 

rom  all  the  evidence  collected,  and  a  study  of  the  subject  from  a 

ical  point  of  view  as  well,  the  commission  felt  justified  in  recom- 

ng  this  less  costly  scheme,  and  so  reported.    The  report,  however, 

a   strong  opposition   from  those   interested  in   the  oyster  trade, 

an  injury  to  their  business  if  not  to  the  oyster  itself.     So  strong 

is  feeling  that  the  commission  was  requested  to  continue  its  inves- 

ns  and  recommend  some  system  which  would  provide  for    purifica- 

of  the  effluent.     It  was  naturally  assumed  that  agricultural  filtration 

d  be  the  alternative  selected,  but,  as  is  well  known,  the  past  year 

een  remarkable  for  the  development  of  several  processes  of  bac- 

purification  of  sewage,  including  rapid  filtration  through  specially 

red  media,  which  the  commission  has  thought  advisable  to  look 

before  arriving  at  definite  conclusions.     Among  those  of  particular 

inence  just  now  are  the  septic  tank  treatment  as  in  use  at  Exeter 

Yeovil,  England,  and  at  Armagh,  Ireland,  and  the  Moncrieflf  process 

installed  at  Caterham,   England — both  of  which  depend  upon   the 

n  of  anaerobic  bacteria;  coke  filtration,  as  employed  by  Dibdin  at 

n,  England,  and  forced  aeration  as  introduced  by  Col.  Waring  at 

w  Grove  Park,  Pa.,  Homewood  Park  and  Tuxedo  Park,  N.  Y.    The 

ational  or  ferozone-polarite  process,  too,  is  highly  endorsed  as  a 

od  of  chemical  precipitation,  and  a  plant  is  just  being  installed  for 

City  of  Madison,  Wis. 

It  remains  to  be  seen  whether  one  or  more  of  these  or  other  methods 
rification  may  be  availed  of  by  Baltimore  to  advantage. 

The  problem  of  financing  a  piece  of  work  such  as  this  for  Baltimore 
{  the  utmost  importance.  The  taxable  basis  of  the  city  this  year  is 
$367,042,811,  and  most  of  this  is  assessed  close  to  its  full  valuation,  at 
te  of  $2.25  on  the  hundred.  This,  with  the  necessary  expenses  for 
lie  improvements,  is  already  a  burden  to  many,  and  the  commission 
therefore  given  considerable  thought  to  the  solution  of  the  problem. 
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The  reported  estimates  for  the  filtration  scheme  were  as  follows : 


Construction. 
Por  population  of  330,000— 

Interceptors,  pumping  stations  and  disposal.  .$5,840,207 

District  and  lateral  sewers 2,032,500 


Maint,  Int 

and  Renewals 

per  annum. 


Total $7,872,707 


Construction. 
For  population  of  1,000,000 — 

Interceptors,  pumping  stations  and  disposal.. $12, 196,803 

District  and  lateral  sewers 5,280,000 


$423,277 

Maint.,  Int 

and  Renewals 

per  annum. 


Total $17,476,803 


$966,844 


In  general,  the  plan  recommended  contemplates  an  issue  of  long-term 
bonds  to  provide  for  the  construction  of  the  interceptors,  outfall  mains, 
pumping  plants  and  the  disposal  works,  while  the  network  of  laterals 
would  be  paid  for  by  direct  assessment  against  abutting  property.  The 
annual  charges,  consisting  of  interest,  sinking  fund,  maintenance  and 
renewals,  would  be  met  by  a  system  of  rentals  similar  to  that  in  use 
by  the  Water  Department.  Such  a  plan  has  just  been  adopted  by  the 
City  of  Boston  for  its  sewerage  work. 

Based  upon  the  estimates  given  in  the  report  for  the  most  costly 
project — that  of  agrricultural  filtration — this  annual  rental  per  house  would 
probably  average  at  first  somewhere  between  $5.00  and  $10.00,  and  this 
would  diminish  as  time  went  on,  until,  after  the  liquidation  of  the  bonded 
debt  and  deducting  the  actual  present  cost  of  cleaning  cesspools,  the 
extra  expense  due  to  the  installation  and  operation  of  the  proposed  works 
would  practically  disappear. 


The  President:  I  think  all  who  represent  cities  situated 
upon  rivers  or  inland  streams  have  had  this  experience,  that  as 
a  rule  each  city  government  is  satisfied  if  it  can  get  clear  of 
its  sewage  just  below  its  own  doors,  and  the  fact  that  it  may 
have  an  injurious  effect  upon  those  who  live  further  down  the 
stream  docs  not  concern  it  very  much.  I  know  that  is  the  case 
with  the  Passaic  river  and  the  cities  along  its  banks.  These 
different  cities  and  towns  empty  their  sewage  into  the  Passaic 
river,  and  it  has  become  so  foul  as  to  be  a  serious  source  of 
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danger  to  all  of  them.  I  think  that  all  who  have  these  condi- 
tions to  face  will  be  interested  in  the  next  paper,  the  subject  of 
which  is  ar  proposed  sewage  disposal  system  for  Washington, 
D.  C.  We  shall  be  glad  to  hear  if  they  can  take  care  of  their 
sewage  without  interfering  with  anybody  below  them  on  the 
Potomac  river.  Mr.  D.  E.  McComb,  Superintendent  of  Sewers 
of  Washington,  D.  C,  will  present  the  paper. 


THE  SEWAGE  DISPOSAL  PROJECT  FOR  WASHINGTON.  D.  C. 
(By  D.  E.  McComb,  Superintendent  of  Sewers,  Washington,  D.  C.) 

The  City  of  Washington  is  situated  at  the  junction  of  the  Potomac 
and  Anacostia  rivers,  Rock  creek  forming  a  portion  of  its  western 
boundary. 

The  main  drainage  areas  were  originally  Tiber  creek,  5,550  acres, 
2,950  acres  of  which  were  outside  of  the  city  limits;  St.  James  creek,  600 
acres,  and  Shish  run,  810  acres,  160  acres  of  whit:h  were  outside  of  the 
city  limits.  In  addition,  200  acres  drained  directly  to  Rock  creek,  1,300 
acres  drained  directly  to  the  Anacostia  river,  and  700  acres  drained 
directly  to  the  Potomac  river.  The  surface  elevation  of  the  lower  portion 
of  the  Tiber  Creek  valley  and  of  the  valley  of  St.  James  creek  were  but 
few  feet  above  mean  high  tide  level  in  the  Potomac  river,  and  the  street 
grades  over  a  portion  of  these  areas,  containing  about  400  acres,  including 
Pennsylvania  avenue  between  Second  and  Thirteenth  streets  west,  are 
between  seven  and  twelve  feet  above  mean  high  tide  level.  This  area 
is  subject  to  flooding  during  extreme  stages  of  high  water  in  the  Potomac 
river,  resulting  in  damage  to  property,  on  account  of  which  the  city  is 
at  present  the  defendant  in  a  large  number  of  suits  at  law. 

In  the  year  1832  the  construction  of  the  Washington  canal — ^between 
the  Potomac  and  Anacostia  rivers  by  way  of  the  lower  portion  of  the 
Tiber  Creek  valley,  from  the  Potomac  river  near  the  foot  of  Seventeenth 
street  to  Third  street  west,  thence  by  way  of  Third  street  and  Canal 
street  to  the  Anacostia  river — furnished  a  trunk  line  of  drainage  for  the 
greater  portion  of  the  improved  section  of  the  city.  A  few  drains  and 
sewers  were  constructed  prior  to  the  introduction  of  the  Potomac  water 
supply  in  the  year  1858,  and  after  that  year  the  construction  of  sewers, 
most  of  which  discharged  into  the  Washington  canal,  became  a  prominent 
feature  of  municipal  expenditure.  It  was  not  very  long  before  complaints 
were  made  of  the  filthy  condition  of  the  canal,  and  many  suggestions 
were  offered  for  its  improvement.  One  proposition  was  to  create  a  cur- 
rent by  the  use  of  a  propeller  wheel ;  this  was  long  before  the  Benzenberg- 
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Reynolds  screw  pump  was  so  successfully  installed  in  Milwaukee  for  the 
same  purpose.  When  the  form  of  government  was  changed  in  1871,  and 
the  Board  of  Public  Works  began  its  task  upon  the  comprehensive  plan 
of  improvements,  one  of  the  first  problems  for  solution  was  the  improve- 
ment of  conditions  in  this  main  drainage  line.  It  was  decided  to  construct 
two  trunk  sewers  to  take  its  place,  one  of  which  was  located  in  B  street, 
between  Seventh  and  Seventeenth  streets,  and  is  known  as  the  B  street 
sewer;  the  other  sewer  was  located  in  Missouri  avenue,  Third  street  and 
Canal  street,  discharging  into  the  James  Creek  canal,  thence  into  the 
Anacostia  river.  The  portion  of  this  sewer  which  is  located  in  Third  and 
Canal  streets  also  extends  northward  from  Missouri  avenue,  and  is  known 
as  the  Tiber  sewer.  When  the  Potomac  flats  were  filled,  a  canal  was  con- 
structed from  the  outlet  end  of  the  B  street  sewer  to  the  bulkhead  line, 
which  is  known  as  the  Seventeenth  street  canal.  After  the  B  street  and 
Tiber  sewers  were  completed,  the  Washington  canal  was  filled  and  the 
lateral  sewers  were  connected  with  the  trunk  sewers  above  described.  In  a 
short  time  it  was  discovered  by  the  Board  of  Public  Works  that  the  Tiber 
sewer  was  inadequate,  and  a  sewer  was  constructed  along  Florida  avenue 
from  Second  street  east  to  Cool  Spring  run,  near  the  intersection  of  Sev- 
enteenth and  E  streets,  which  was  intended  to  intercept  all  drainage  from 
the  territory  northward  from  Florida  avenue,  between  Second  and  Fif- 
teenth streets  east.  This  sewer  did  not  meet  the  expectation  of  its  design- 
ers, and  the  Northeast  Boundary  sewer  was  constructed,  1879- 1885,  for 
the  purpose  of  intercepting  all  drainage  from  the  territory  northward  from 
Florida  avenue  which  formerly  reached  the  Tiber  sewer.  Although 
relieved  of  a  large  amount  of  drainage,  the  Tiber  sewer  is  still  inadequate, 
and  storms  of  exceptional  severity  contribute  an  amount  of  drainage 
beyond  its  capacity.  A  trunk  sewer  was  constructed  by  the  Board  of 
Public  Works  in  the  valley  of  Slash  run.  It  was  found  necessary  to 
relieve  that  sewer  by  intercepting  sewers  in  Q  street  and  in  Florida 
avenue.  By  these  sewers  the  sewage  of  Washington  was  discharged  into 
the  Seventeenth  street  canal,  the  James  Creek  canal.  Cool  Spring  run. 
Rock  creek,  and  a  small  amount  directly  into  the  Anacostia  and  Potomac 
rivers.  The  discharge  of  sewage  into  these  canals  and  into  Rock  creek 
caused,  in  a  short  time,  a  state  of  nuisance  to  exist  in  each  of  these  bodies 
of  water,  and  the  attention  of  Congress  was  invited  to  the  necessity  for 
providing  more  adequate  means  of  sewage  disposal.  In  1890  a  report 
was  submitted  by  a  Board  of  Sanitary  Engineers,  provided  for  by  Con- 
gress and  appointed  by  the  President  of  the  United  States,  consisting 
of  Rudolph  Hering,  Samuel  M.  Gray  and  Frederic  P.  Stearns,  in  which 
was  recommended  the  construction  of  intercepting  sewers  to  convey 
practically  all  of  the  sewage  to  a  pumping  station  at  the  southerly  end  of 
New  Jersey  avenue,  there  to  be  raised  and  discharged  into  an  inverted 
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siphon  laid  under  the  bed  of  the  Anacostia  river,  from  the  pumping 
station  to  Poplar  point,  from  which  a  trunk  sewer  is  proposed  to  Maga- 
zine point,  where  the  sewage  will  be'  discharged  into  the  Potomac  river. 
This  point  was  selected  in  order  that  the  sewage  discharged  should  not 
be  carried  back  to  the  portion  of  the  river  adjacent  to  the  city  by  the  tides. 

The  subject  of  sewage  disposal  could  not  be  separated  from  that  of 
protecting  the  low-grade  section  of  the  city  from  flooding  during  high 
stages  of  the  Potomac  river.  With  this  in  view  it  is  proposed  to  con- 
struct a  dike  along  the  line  of  Virginia  avenue,  crossing  the  Tiber  Valley, 
and  another  dike  along  the  line  of  N  street  south,  crossing  the  St.  James 
creek  valley;  intercepting  sewers  are  provided  to  divert,  as  far  as  possible, 
the  drainage  from  the  higher  areas  which  reach  this  section,  and  the  main 
drain  will  be  of  sufficient  capacity  to  convey,  in  addition  to  the  sewage, 
the  storm  water  of  the  low-grade  section.  At  the  pumping  station  aux- 
iliary pumps  will  be  provided  to  discharge  into  the  Anacostia  river  this 
storm  water.  At  ordinary  stages  of  the  river  the  drainage  from  the  low- 
grade  area  will  be  discharged  by  gravity  into  the  Anacostia  river,  except 
the  drainage  from  the  parked  area,  which  will  be  discharged  into  the 
Potomac  river  by  means  of  the  B  street  sewer.  The  amount  of  sewage 
to  be  provided  for  was  assumed  at  20  cubic  feet  per  head  per  day, 
including  grovmd  water  reaching  the  sewers;  and  to  provide  for  variations 
in  rate  of  flow,  and  for  a  small  amount  of  rain  water,  the  Board  of 
Sanitary  Engineers  decided  thai  trunk  sewers  should  be  constructed  to 
carry  20  cubic  feet  of  sewage  per  head  per  day  when  running  half  full. 

The  work  accomplished  to  date  upon  this  project  consists  in  the 
following:  Easby  Point  and  F  street  intercepting  sewer,  10,332  feet  long, 
varying  from  11' 3"  to  4' 6"  diameter;  this  sewer  intercepts  and  discharges 
into  the  Potomac  river,  near  Easby  point,  sewerage  and  drainage  which 
formerly  discharged  into  the  B  street  sewer  and  Seventeenth  street  canal, 
from  the  area  north  of  F  street  between  Seventh  and  Fifteenth  streets, 
and  from  the  area  north  of  D  street  between  Seventeenth  and  Twenty- 
third  streets — 1,135  feet  of  this  sewer  was  constructed  upon  pile  founda- 
tion, and  a  short  section,  crossing  an  old  creek-bed  with  spongy  bottom, 
was  constructed  upon  a  foundation  of  concrete  masonry,  in  which  was 
imbedded  two  layers  of  old  iron  rails. 

The  sections  in  Fifteenth  and  F  streets  were  constructed  without 
material  interference  with  traffic  upon  these  busy  streets,  the  materials 
being  handled  by  means  of  a  conveyor.  To  prevent  complaints  on  account 
of  mud  and  dust,  and  at  the  same  time  to  permit  a  reasonable  length  of 
time  to  elapse  for  the  consolidation  of  the  trench  backfilling,  a  temporary 
plank  flooring  was  laid  over  the  sewer  trench  after  it  was  backfilled,  and 
it  was  maintained  for  several  months,  after  which  the  asphalt  carriageway 
was  restored.    The  section  of  the  Rock  creek  and  B  street  intercepting 
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sewer  between  G  and  P  streets,  5,630  feet  long,  6  feet  diameter,  intercepts 
and  discharges  into  the  Potomac  river,  near  the  foot  of  G  street,  all 
sewage  formerly  discharged  into  Rock  creek  by  the  main  sewers  of 
Georgetown,  as  well  as  that  discharged  into  the  same  stream  by  the 
Washington  sewers.  This  sewer  was  not  constructed  upon  the  lines 
selected  by  the  Board  of  Sanitary  Engineers,  which  involved  a  large 
amount  of  tunnel  work;  instead,  it  was  constructed  along  the  east  shore 
of  Rock  creek,  and  its  length  was  thereby  materially  shortened.  The 
only  portion  constructed  in  tunnel  was  under  M  street,  a  short  distance 
east  of  the  east  abutment  of  the  M  street  bridge.  This  portion  of  M 
street  had  been  filled  with  ashes  and  other  like  materials,  and  the  filling 
so  lacked  coherence  that  it  was  considered  prudent  to  support  the  48* 
water  main,  which  crossed  the  sewer  line,  by  a  pair  of  steel  girders  placed 
upon  abutments  resting  upon  solid  rock. 

The  sewage  from  the  Georgetown  sewers  is  intercepted  by  a  sewer 
in  Twenty-seventh  street  and  discharges  into  an  iron  sewer  in  M  street, 
by  which  it  is  conveyed  across  Rock  creek  and  is  discharged  into  the 
Rock  creek  intercepting  sewer.  The  iron  sewer  crossing  Rock  creek  is 
supported  by  a  truss  placed  between  the  abutments  of  the  M  street  bridge. 

The  crossings  of  Slash  run  and  Northeast  boundary  sewers  involved 
reconstruction  of  sections  of  each,  the  intercepting  sewer  being  carried 
above  these  sewers,  which  discharge  storm  water  into  Rock  creek.  The 
sewage  is  diverted  at  points  above  the  crossings  and  is  conveyed  by  low- 
grade  sewers  to  the  intercepting  sewer.  In  addition  to  the  above,  2,500 
feet  of  the  Rock  creek  and  B  street  intercepting  sewer  have  been  con- 
structed from  the  intersection  of  Twenty-seventh  and  G  streets  towards 
its  outlet,  leaving  for  completion  3,400  feet  of  this  line,  upon  which  work 
is  now  in  progress.  This  sewer  is  intended  to  convey,  upon  completion 
of  the  project,  all  sewage  from  the  Rock  creek  and  Slash  run  systems, 
and  from  the  area  drained  by  the  Easby  point  and  F  street  intercepting 
sewer,  to  the  B  street  and  New  Jersey  avenue  trunk  sewer;  2,300  feet  of 
the  Tiber  creek  and  New  Jersey  avenue  high  level  intercepting  sewer, 
between  the  south  line  of  Garfield  park  and  the  intersection  of  Canal  and 
D  streets,  have  been  constructed,  leaving  for  completion  6,284  feet  of  this 
line,  upon  which  work  is  now  in  progress.  This  sewer  is  of  D  section, 
14'  by  14' 3",  and  has  a  central  cunette  for  dry  weather  flow.  Its  object 
is  to  intercept  the  old  Tiber  sewer  near  the  intersection  of  First  and  C 
streets  N.  W.,  and  in  addition  all  sewers  discharging  from  the  eastward 
into  the  Tiber  sewer  between  that  point  and  Virginia  avenue.  Incidental 
to  the  preparation  of  plans  for  the  pumping  station,  borings  over  the  pro- 
posed site  and  gaugings  of  sewage  flow  are  in  progress.  Upon  the  remain- 
ing portions  of  the  project  no  work  has  been  performed.  The  following 
is  a  brief  description  of  each: 
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The  Four-aAd-one-half  street  intercepting  sewer  will  intercept  drain- 
age from  the  area  of  South  Washington,  which  now  drains  into  the  low 
district,  as  far  north  as  B  street  and  as  far  east  as  Four-and-one-half 
street;  its  outlet  for  storm  water  will  be  the  Washington  channel  of 
the  Potomac  at  M  street. 

The  east  side  intercepting  sewer  (including  the  extension  of  Boun- 
dary sewer)  will  convey  the  sewage  of  the  eastern  section  of  the  city 
(not  including  that  portion  tributary  to  the  Tiber  creek  system),  and  it 
will  discharge  into  the  B  street  and  New  Jersey  avenue  trunk  sewer 
at  M  street. 

The  Water  and  M  street  intercepting  sewer  will  intercept  the  sewage 
of  South  Washington,  now  discharged  into  the  Washington  channel  of 
the  Potomac,  and  the  sewage  of  the  James  creek  valley  south  of  H  street; 
it  will  intercept  also,  in  its  lower  portion,  all  oi  the  storm  water  from  the 
low  area  between  H  and  N  streets;  it  will  empty  into  the  B  street  and 
New  Jersey  avenue  trunk  sewer  at  M  street. 

The  B  street  and  New  Jersey  avenue  trunk  sewer  will  receive  all  the 
storm  water  of  the  low  district  which  may  not  be  disposed  of  otherwise 
than  by  pumping;  it  will  receive,  at  its  upper  end,  the  sewage  conveyed 
by  the  Rock  creek  and  B  street  intercepting  sewer,  and  near  its  lower 
end,  the  sewage  conveyed  by  the  East  Side,  the  M  street  and  the  Tiber 
creek  and  New  Jersey  avenue  high  level  intercepting  sewer;  in  addition, 
it  will  receive  the  sewage  of  the  territory  in  which  it  is  located,  and  will, 
therefore,  deliver  to  the  pumping  station  all  the  sewage  of  the  city  and 
the  storm  water  of  the  low  district. 

The  pumping  station  is  to  be  located  at  the  southerly  end  of  New 
Jersey  avenue,  and  it  will  be  provided  with  sand  and  screen  hoists,  high 
duty  pumps  for  lifting  sewage,  and  low  duty  pumps  for  lifting  storm  water. 

At  the  pumping  station  the  sewage  will  be  discharged  into  the  siphon 
chamber,  from  which  it  is  proposed  to  construct  an  inverted  siphon, 
consisting  of  three  lines  of  cast  iron  pipes,  across  the  Anacostia  river  to 
Poplar  point. 

The  outfall  sewer  will  skirt  the  river  shore,  between  Poplar  point  and 
Magazine  point;  it  will  be  of  horseshoe  section,  9' 4"  wide,  8' 4''  high, 
and  3  miles  long. 

Automatic  regulators  will  be  provided  at  points  of  sewage  intercep- 
tion, and  tidal  gates  will  be  placed  at  the  outlet  ends  of  the  old  sewers 
and  of  the  intercepting  trunk  sewers. 

This  work  was  commenced  in  the  year  1893,  the  amount  expended  to 
date  and  available  is  $772,000,  and  the  amount  required  to  complete  the 
project  is  $3,257,635.  At  the  rate  of  progress  heretofore  made,  the  com- 
pletion of  the  work  may  be  expected  about  the  year  1925. 
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The  general  rules  followed  in  the  work  of  sewer  construction  in 
Washington  may  be  of  interest. 

The  earlier  sewers  were  built  with  stone  side  walls  upon  plank  floor- 
ing and  covered  with  planking;  other  types  were  of  D  section,  with  plank, 
^tone  or  brick  bottoms,  with  stone  side  walls  and  brick  arches:  and 
others  were  brick  sewers  of  circular  section,  commonly  called  "barrel 
sewers."  Pipe  sewers  were  introduced  about  the  year  1870,  and  within 
the  next  succeeding  four  years  more  than  60  miles  of  sewers  of  this  type 
were  laid.  After  the  change  in  the  form  of  government  of  the  District, 
in  1874,  the  Engineer  of  the  Board  O'f  Commissioners,  Lieut,  (now  Major) 
R.  L.  Hoxie,  was  made  aware  of  and  corr^ted  many  defects  of  design 
and  construction  in  the  sewers  more  recently  constructed,  in  progress  and 
in  contemplation.  The  sizes  were  generally  too  small  to  take  care  of 
heavy  rainfalls;  the  bottoms  of  main  sewers  were  of  common  brick 
masonry  and  were  badly  worn  in  cases  where  gradients  were  at  all  con> 
siderable;  the  forms  given  to  the  inverts  were  such  that  the  sewage  flow 
was  not  concentrated;  the  bedding,  alignment  and  jointing  of  pipe  sew- 
ers were  defective,  and  much  inconvenience  was  caused  by  the  intrusion 
of  tree  roots,  which  developed  within  the  pipe  sewers  sufficiently  to 
obstruct  the  sewage  flow. 

The  sizes  of  proposed  sewers  were  increased ;  intercepting .  sewers 
were  constructed;  the  inverts  of  main  sewers  were  designed  of  materials 
selected  to  resist  abrasion,  and  were  shaped  to  concentrate  the  sewage 
flow;  pipe  sewers  were  designed  with  concrete  cradles  and  concrete 
enveloping  joints,  and  care  was  taken  to  secure  good  alignment.  These 
general  rules  are  at  the  foundation  of  the  practice  of  to-day. 

The  sewers  of  Washington  (including  the  whole  of  the  District  of 
Columbia)  are  designed  to  carry  storm  water  and  sewage,  with  the  excep- 
tion of  a  few  small  suburban  areas,  where  they  are  designed  to  convey 
sewage  only.  An  empirical  formula,  which  seems  to  fit  local  conditions, 
is  used  to  determine  the  amount  of  drainage  to  be  provided  for. 

The  formula  gives  large  unit  rates  for  small  areas,  the  rate  decreasing 
as  the  area  increases.  The  sizes  are  determined  by  the  use  of  the  Kutter 
formula,  in  which  .013  is  used  as  the  coefficient  of  friction. 

Sewers  between  ^8  and  24  inches  in  diameter  are  made  of  stoneware 
pipes  laid  upon  a  cradle  of  concrete  masonry,  the  joints  being  covered 
with  a  concrete  enveloping  band.  Above  24  inches  diameter,  they  are 
made  egg-shape  until  the  4  feet  by  6  feet  size  is  reached,  which  is  the 
largest  regular  section;  sewers  above  that  size  are  considered  exceptional 
and  are  designed  with  reference  to  the  location  and  conditions. 

In  main  sewer  work  that  portion  of  the  sewer  which  is  below  the 
springing  line  is  constructed  of  concrete  masonry,  lined  with  a  wearing 
surface  of  vitrified  brick   masonry   from  the  bottom   to  a  line   midway 
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between  the  bottoqi  and  the  springing  line.  Above  the  vitrified  brick 
masonry  the  lining  is  of  ordinary  brickwork,  the  same  thickness  as  the 
vitrified  brick  masonry.  In  sewers  4'  by  6'  and  smaller,  stoneware  invert 
blocks  are  laid  in  addition  to  the  lining  of  vitrified  and  ordinary  brick 
masonry  described  above.  In  a  few  cases  of  sewers  having  light  gradients, 
constructed  in  dry  ground  and  designed  to  convey  sewage  only,  unlined 
concrete  sewer  inverts  have  been  constructed  with  satisfactory  results. 
The  arches  of  main  sewers  are  constructed  either  of  ordinary  brick  or  of 
concrete  masonry,  the  selection  being  controlled  by  local  conditions. 

Concrete  masonry  used  in  pipe  sewer  work  and  elsewhere,  in  walls 
less  than  6  inches  thick,  is  composed  of  beach  pebbles,  each  particle  of 
which  must  pass  through  a  i^"  ring,  mixed  with  an  amount  of  mortar 
{composed  of  cement,  i  part;  sand,  2  parts),  which  shall  be  30%  in 
excess  of  the  volume  of  voids  in  the  gravel. 

Concrete  masonry  in  more  massive  construction  is  composed  of 
broken  stone,  each  fragment  of  which  must  pass  through  a  2"  ring,  gravel 
and  mortar.  The  amount  of  gravel  used  equals  the  volume  of  voids  in 
the  broken  stone,  and  the  amount  of  mortar  is  30%  in  excess  of  the 
volume  of  voids  of  the  mixed  stone  and  gravel. 

A  local  inspector  is  provided  for  each  section  of  work  under  contract; 
the  general  inspector  makes  daily  visits  to  each  piece  of  work  in  progress, 
and  the  assistant  engineer  in  charge  exercises  supervision  over  all  work 
under  his  direction. 

Constructions  exceeding  $1,000  in  cost  are  performed  by  contract; 
the  work  performed  by  day  labor  is  limited  to  the  smaller  lines  of  pipe 
sewers  and  sewer  appurtenances. 

The  President:  (lentlcmen.  it  is  evident  that  Washington 
has  its  own  troubles  to  contend  with  in  respect  of  its  sewerage, 
.  and  judging  from  Mr.  McComb's  paper,  in  about  25  years  from 
now,  the  sewage  of  Washington  will  be  deposited  somewhere 
a  few  miles  below  the  city.  I  do  not  know  whether  there  are 
any  towns  to  be  aflFected  by  the  cHscharge  of  sewage  below^  or 
not,  and  we  perhaps  will  hear  more  about  that  in  the  discussion 
which  is  to  follow.  There  is  one  other  paper  on  the  sewage 
question.  The  subject  of  this  is.  Some  Observations  on  the 
Effect  of  j^-Rtshing  Devices  in  Small  Sew^ers,  by  Asa  E.  Phillips, 
Assistant  Engineer  of  the  Sewer  Department  of  Washington, 
D.  C.  After  that  paper  we  shall  have  some  discussion  and 
questions  and  answers  on  the  papers  that  have  been  read. 
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SOME  OBSERVATIONS  ON  THE  EFFECT  OF  FLUSHING  DE- 
VICES FOR  SMALL  SEWERS. 

(By  Asa  E.  Phillips,  Assistant  Engineer  Sewer  Department, 

Washington,  D.  C.) 

The  general  principle  of  the  flushing  device  is  to  suddenly  discharge 
into  the  sewer  a  considerable  volume  of  water  for  the  purpose  of  cleans- 
ing the  pipe  of  stranded  solids.  As  a  rule,  the  siphon  is  6  or  8  inches 
in  diameter,  and  is  usually  somewhat  smaller  than  the  sewer  to  which  it 
is  connected.  The  quantity  of  water  is  measured  by  the  horizontal  section 
of  the  tank,  since  the  depth  of  discharge  is  ordinarily  constant  for  one 
size  of  siphon.  The  amount  of  discharge  per  second  varies  somewhat 
i  for  the  different  varieties  of  the  device  and  diflFerent  local  conditions. 

but  is  roughly  stated  as  one  cubic  foot  per  second  for  the  6-inch  siphon, 
and  two  cubic  feet  per  second  for  the  8-inch.  No  formula  has  been  pro- 
posed for  the  volume  of  water  required  for  different  grades  and  sizes, 
and  the  only  rule  known  to  have  been  used  appears  to  be  of  little  value. 
This  important  detail  is  determined  by  individual  judgment,  generally- 
unsupported  by  investigation  or  experience,  so  that  the  common  practice 
has  varied  within  a  large  range  of  values,  while  tanks  of  uniform  size  usu- 
ally have  been  constructed  regardless  of  differences  in  the  size  or  gradient 
of  the  sewers  to  be  flushed  The  uncertainty  as  to  the  precise  effect  of 
the  flush,  and  the  complex  conditions  as  to  contributing  population,  rate 
of  water  consumption,  etc.,  have  been  justly  considered  a  bar  to  any 
precision  in  this  respect.  Recent  discussion  of  the  subject,  however,  ha& 
tended  to  establish  certain  limitations  in  the  use  of  flushing  devices, 
which  should  lead  to  improvement  in  the  general  practice. 

The  work  to  be  accomplished  by  the  flush  is  the  removal,  at  regular 
and  frequent  intervals,  of  solid  matter  flushed  into  the  sewer  from  house 
laterals,  and  there  stranded  because  of  the  shallow  depth  of  flow  and 
sluggish  current,  and  its  carriage  down  the  line  to  a  point  where  the 
depth  and  velocity  are  sufficient  to  insure  removal,  to  the  ultimate  point 
of  discharge.  The  efficiency  of  the  flushing  device  in  performing  this 
work  is  not  well  understood.  But  little  is  known  of  the  effect  under  the 
varying  conditions  encountered,  especially  for  widely  different  grades, 
and  at  considerable  distance  from  the  dead  end.  It  is  generally  consid- 
ered, however,  that  the  effect  diminishes  very  rapidly  as  the  distance 
increases,  and  becomes  almost  imperceptible  600  or  700  feet  from  the 
tank;  but,  so  far  as  can  be  ascertained,  this  has  been  observed  only  in 
cases  of  flush  of  small  volume  on  flat  grades,  or  where  the  depth  of  ordi- 
nary flow  was  considerable.  Of  the  effect  of  discharge  of  600  gallons  or 
more,  such  as  were  used  in  the  cases  to  follow,  there  appears  to  be  no 
recorded  observations,  so  that  no  comparison  with  those  already  pub- 
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lished  can. be  made.  Several  grade  conditions  have  been  selected.  Cor 
the  purpose  oE  illustrating  the  effect  of  the  flujh  under  audi  circnm- 
stances,  and  an  attempt  made  to  indicate,  by  means  of  diagrams,  th« 
diHcrent  results  obtained.  For  these  no  special  accuracy  is  claimed,  but 
in  the  few  cases  given  the  differences  are  sufficiently  marked  as  to  sug- 
gest certain  conclusions  therefrom. 

The  Park  street  line  is  the  first  of  these.  This  sewer  is  12  inches  in 
diameter,  about  1,870  feet  in  length,  and  has  a  uniform  grade  throughout 
of  9  inches  per  100  feet  Preliminary  examination  discovered  slightly 
unfavorable  conditions  for  experimental  work,  such  as  an  uneven  grade, 
rough  joints  and  poor  alignment  in  places,  all  of  which  affected  the 
observations  and  results  to  some  extent  It  may  now  be  stated  that, 
witt  the  exception  of  the  Chapin  street  line,  the  sewers  cited  are  old 
and  generally  possess  these  irregularities,  but  excepting  slight  silt  accu- 
mulation at  points  distant  from  the  basin,  they  were  found  to  be  very- 
clean.  The  presence  of  even  a  small  amount  of  ailt  in  the  invert,  par- 
ticularly at  manholes,  undoubtedly  affected  the  flow  and  was  the  chief 
source  of  error  in  the  observations. 

The  tank  on  Park  street  was  found  to  have  an  effective  capacity  oE 
84  cubic  feet  or  about  630  gallons,  and  discharged  through  an  &-inch 
siphon  In  the  mean  time  of  42  seconds.  No  attempt  was  made  to  deter- 
mine the  velocity  at  the  -point  of  discharge,  but  this  date  would  indicate 
an  approximate  mean  velocity  of  6  feet  per  second.  Observations  of  the 
flush  were  simultaneously  taken  at  all  of  the  manholes,  and  the  depths 
of  flow  were  recorded  at  intervals  of  15  seconds  or  less.  These  depths 
^vere  referred  to  the  time  of  siphon  discharge,  and  the  diagrams  of  the 
flush  have  been  constructed  from  this  datum. 
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The  first  diagram,  Figure  i,  shows  the  form  of  the  flush  wave  as 
taken  at  five  consecutive  manholes,  within  1,000  feet  of  the  tank.  The 
lower  four  manholes  were  not  plotted,  because  of  the  confusion  of  lines 
that  would  result,  but  the  data  are  given  in  Table  i.  This  diagram  and 
tabulation  shows  how  well  the  depth  of  flow  is  maintained  for  very  long 
distances.  One  thousand  feet  from  the  dead  end  the  flush  is  very  efficient, 
and  at  a  distance  of  nearly  2,000  feet  appears  to  be  quite  effective.  This 
large  radius  of  effect  is  doubtless  due  to  the  volume  of  water  used,  as 
published  data  for  smaller  discharges  indicate  that  a  tank  of  half  this 
capacity  would  have  a  very  greatly  diminished  influence. 


Table  i.    Park  Street  Sewer. 
Capacity  of  Tank,  84  cubic  feet.  630  gallons      Time  of  Discharge.  42  seconds. 


Manhole 

Size 

Gradient 
per  cent. 

Distance 

from 
Dead  End 

Feet 

Depth  of  Flow 
Inches 

Duration 

of  Greatest 

Effect 

Normal 

Flash 

Min 
I 

Sec 

I 

12"  d. 

0-75 
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Va- 

7H 

00 

2 
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1% 
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15 
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The  second  diagram  for  this  line  (Fiptre  2)  s) 
velocity  curve  for  the  ordinary  flow,  the  assumed  velocity  to  prevent 
sedimentation,  and  the  accelerated  velocity  due  to  the  flush.  These 
curves  are  not  supposed  to  be  precise,  but  they  illustrate  tbe  purpose  of 
the  flushing  devke,  and  to  some  extent  the  degrees  of  effectiveness 
required.  The  curve  of  normal  flow  fhows  the  vei;  low  velocity  along 
the  upper  portion  of  the  line,  and  its  gradual  increase  approaching  tbe 
required  velocity  at  the  lower  end,  while  the  flush  curve  shows  a  corre- 
sponding high  velocity  at  the  upper  end  and  its  rate  of  fall  toward  the 
3^  foot  per  second  veloci^,  where  in  theory,  at  least,  it  would  seem 
that  the  two  curves  meet  at  a  common  tangent  pcnnt.  In  this  sewer,  it 
may  be  noted,  the  normal  flow  does  not  attain  a  rate  of  i^  feet  per 
second,  and  probably  would  not  for  a  distance  of  2,000  feet  It  is  also 
to  be  observed,  however,  that  the  flush  would  seem  to  maintain  this 
velocity  for  a  distance  probably  as  great;  so  that,  so  far  as  these  observa- 
tions go,  they  indicate  that  for  this  very  long  line  and  flat  grade  the 
flush  tank  is  efKcient  and  of  the  proper  size. 

The  second  series,  taken  on  one  of  the  Connecticut  avenue  sewers, 
is  chiefly  interesting  as  showing  the  effect  produced  on  a  varying  and 
decreasing  gradient. 


Table  II.  Connecticut  Avenue  Sewer. 
Capacity  of  Tank,  62  cubic  feel,  615  gallons.     Time  of  Discharge,  45  seconds. 


Manhole 

Size 

Gradieni 
percent. 

Distance 

Dead  End 
Feet 

Depth  of  Flow 
iDches 

Duration 

of  Greatest 

Effect 

Korn,,! 

Flush 

Min 

Sec 

2 

3 
4 

12"  d. 

0.4 

I 

175 
3=5 
473 
613 

I 

3« 

»5 

30 

w^- 


AUKRICAN  SOCIETY  OF  MUNICIPAL  IMPROVEMENTS.  75 


\ 

\ 

>  47* 

aoT 

5 

? 

y 

\/ 

\ 

J 

1 

1 

i 

^^ 

Time  in  MlnuTBs   attei"  Di&chsr^ 


The  diagram  (Figure  3)  illustrates  the  diminished  velocity  and 
enlarged  area  ot  section  of  the  flush  wave  as  recorded  at  manhole  No.  3, 
showing  the  marked  effect  of  the  diminished  rate  of  grade  in  the  portion 
oE  the  sewer  immediately  above.  Unfortunately,  this  could  not  be  further 
observed,  owing  to  a  change  in  gradient  from  this  point  It  probably 
indicates,  however,  that  for  a  line  of  varying  sTope  the  minimnm  should 
be  considered  in  fixing  the  capacity  of  the  tank. 
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third  series  was  taken  on  the  Chapin  street  sewer,  which  has 
-sed  conditions  of  a  varying  but  rapidly  increasing  gradient  The 
1  effect  o^  the  flush  is  very  clearly  shewn  by  the  diagram 
4).    The  rapid  run-ofi  and  greatly  reduced  area,  of  section  toward 

Table  III.    Chapin  Street  Sewer. 
oE  Tank,  S3  cubic  feet,  620  gallons      Time  of  Discbarge.  4S  seconds. 


. 

Size 

Gradient 

per  cent. 

Distance 

from 
Dead  End 

Feet 

Depth  of  Klow 
Inches 

jfGrealesi 
Effect 

NormaJ 

Flash 

Min 

Sec 

12"  d. 

5-6 
9 

190 
490 

'A 
H 
H 
•A 

6H 
3 

00 

:r  end  oE  the  sewer  indicate  the  very  high  velocity  which  such 
>pes  must  produce.  In  this  case,  the  minimum  grade  being  t%, 
.  for  a  length  of  only  190  feet,  a  flush  tank  of  considerably  less 
would  probably  be  sufficiently  effective,  if  indeed  for  such  grade 
ns  automatic  flushing  Is  at  all  necessary. 
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'^-  '   -^4-4--    FlushWave 


The  fourth  series,  taken  on  one  of  the  Thirty-second  street  sewers, 
shows  the  observed  effects  on  a.  nearly  uniform  steep  grade.  The  first 
diagram  (Fie:ure  5)  for  this  line  shows  the  form  of  the  flush  wave  as 

Table  IV.    Thirty-second  Street  Sewer. 
Capacity  of  Taok,  84  cubic  feet,  630  galloaa.     Time  of  Discharge,  48  seconds. 


Manhole        Size 

Gradient 
percent. 

Distance 

from 
Dead  End 

Depth  of  Flow 
Inches 

DuratioQ 

of  Greatest 

Effect 

Feet 

Normal 

Flush 

Mia 

Sec 

I       j    12"  d. 

3    ■   1 

4  !   ■• 

4 

4 

4.1 

5 

75. 
265. 
485- 
735- 

'A 

4% 
5 

5 

, 

00 

observed  at  each  manhole.  The  quick  run-ofi  and  nearly  uniform  area 
of  section  maintained  indicate  the  piston-like  effect  c^  the  discharge.  In 
fact,  the  flow  was  so  rapid  and  so  quickly  past  as  to  render  the  taking  of 
the  observations  rather  difHcult  and  their  relative  accuracy  to  some  degree 
uncertain.    The  curves  here  and  there  seem  to  suggest  such  unavoidable 
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irregularities,  but  the  general  eflFect  is  very  clearly  shown.  The  second 
diagram  (Figure  6)  indicates  the  approximate  velocity  attained  by  the 
flush  in  connection  with  the  assumed  25^2  feet  per  second  constant,  as 
well  as  the  estimated  velocity  of  ordinary  flow.  This  shows,  in  another 
form,  the  marked  effec.t  of  the  discharge  on  a  steep  slope,  and  also  how 
<iuickly  on  such  grades  the  normal  flow  attains  sufficient  velocity  to  pre- 
vent deposit.  From  a  study  of  these  diagrams  we  may  conclude  that  the 
flush  increases  rapidly  in  effectiveness  as  the  grade  increases,  having  a 
remarkable  scouring  power  on  grades  of  4%  or  rtiore,  but  at  the  same 
lime  the  necessity  for  automatic  flushing  decreases  correspondingly,  there 
being  apparently  little  need  for  such  a  device  on  slopes  approaching  4%. 
As  has  been  stated,  no  formula  has  yet  been  proposed  for  the  quan- 
tity of  water  required  to  flush  for  the  several  conditions  as  to  size, 
gradient,  etc.  In  a  general  way  it  has  been  said  that  "long  lines  on  flat 
grades  require  greater  capacity  of  tanks  than  steep  slopes  or  short  lines''; 
but  no  attempt  to  formulate  these  factors  for  discussion  has  been  made. 
Aside  from  the  cost  of  construction  and  maintenance,  economy  in  the 
use  of  water  would  give  to  the  subject  some  importance,  for  one  400- 
gallon  tank  requires  for  a  36-hour  discharge  no  less  than  100,000  gallons 
per  annum.  However,  the  uncertain  and  variable  conditions  controlling 
the  amount  of  ordinary  flow,  etc.,  would  make  such  a  formula  of  little 
practical  usefulness;  it  would  seem  of  some  value  in  considering  the 
factors  in  the  problem  which  are  comparatively  well  understood,  at  least 
so  as  to  show  to  some  degree  the  limitations  governing  the  use  of  this 
device  for  the  conditions  which  are  easily  determined.  Briefly,  the  object 
of  the  flush  is  to  secure  a  periodic  velocity  of  more  than  2%  feet  per 
second  in  the  upper  portion  of  the  sewer,  and  to  maintain  the  same  to  a 
point  where  the  ordinary  flow  attains  this  rate.  Disregarding  the  amount 
of  normal  flow,  it  is  evident  that  the  quantity  of  water  to  satisfy  this 
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condition  is  a  function  of  the  diameter  of  the  sewer  and  of  its  gradient 
From   general    consideration    of  the   well-known    formula   for    velocity, 


V=C  VRS 

remembering  that  for  circular  conduits  the  hydraulic  radius  is  a  direct 
function  of  the  semi-diameter,  we  may  consider  (i)  the  quantity,  Q  varies 
directly  as  the  square  root  of  the  radius,  and  inversely,  as  the  square  root 
of  the  slope;  and,  to  complete  the  statement  of  controlling  conditions, 
(2)  that  it  varies  directly  as  the  length  of  sewer  from  the  dead  end  to  the 
point  where  the  normal  flow  becomes  sufficient  to  maintain  a  velocity  of 
2^  feet  per  second.  Under  these  assumed  conditions,  designating  this 
*'istan^e  by  L,  in  linear  feet,  letting  C  represent  the  necessary  modifying 
coefficient,  Q  the  quantity  in  cubic  feet  and  R  the  radius  of  the  sewer  in 
feet,  ihe  formula  would  take  the  shape 

L  V"R 
Q  = 

CV"S 

Solving  this  equation  from  the  data  given  on  the  Park  street  line,  we 

obtain  a  rough  approximation  for  C  of  190. 

Let  us  now  consider  the  factors  which  establish  the  value  of  L.     If 

we  let  A  represent  the  area  of  cross-section  of  normal  flow  for  any  given 

gradient  required  to  produce  the  velocity  of  2}^  feet  per  second,  and  let 

D  equal  the  increment  in  discharge  for  each  linear  foot  of  sewer  in  cubic 

feet  per  second,  then 

254  A 

D 

In  which  A  is  definitely  determined  by  an  application  of  Kutter's  formula. 
The  quantity  D  is  evidently  a  function  of  the  number  of  persons  or  prem- 
ises tributary  to  the  sewer,  and  of  their  per  diem  in  water  consumption. 
But  these  are  variable  quantities,  rarely  the  same  for  two  sewers.  A  uni- 
form contributing  population  of  30  persons  per  100  feet  of  sewer,  with  a 
daily  flow  per  capita  of  100  gallons,  ^  assumed  to  run  off  in  6  hours, 
would  give  a  value  for  D  of  0.00015  cubic  feet  per  second.  Table  5  gives 
the  value  of  A  for  different  grades  and  the  corresponding  depth  of  flow 
in  inches. 
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Table  V. 


Areas  of  ScctioD  for  ij^  f^t  per 
second  velocity— square  feet. 

Depths  of  flow  in  inches  for 

1%  feel  per  second  velocity. 

5"d 

8"d. 

10"  d. 

la"  d. 

6"d, 

8"d 

10"  d 

12"  d. 

0.229 

0.226 

0'235 

50 

4-3 

4-1 

0.135 

0.132 

0.140 

0.149 

3-9 

3-3 

30 

2.9 

0.096 

0.098 

0.108 

O.I16 

2.9 

2.6 

2-5 

..4 

0.046 

0.050 

0055 

0.060 

"■7 

1.6 

1.6 

■  ■5 

0.031 

0.034 

0.038 

0.041 

1-3 

1.2 

1.2 

,.2 

0.023 

0.026 

0.029 

0.031 

I.O 

1.0 

1.0 

1.0 

0.019 

0.022 

0.024 

0.026 

0.9 

0.9 

0.9  1  0.9 

1 

.  table  indicates  the  very  small  flow  on  the  larger  grades  necessary 
ain  a  self-cleansing  velocity,  and  the  relation  between  the  ordi- 
charge  and  the  rate  of  grade  within  the  limits  given. 
le  6  gives  the  various  quantities  of  water  obtained  by  the  formula 
oregoing  grades  and  sizes,  under  the  conditions  which  have  been 
Jlowing  an  increased  rate  on  long  lines  and  a  diminishing  rate 
on  short  lines,  from  the  average  value  of  0.00015  cubic  feet  per 

Tabic  VI. 


Grade 

Volume  of  water  to  flush  by 
formula— Cubic  teet. 

per  cent. 

8"d. 

10"  d. 

ra"  d. 

% 

80 

90 

100 

H 

55 

55 

80 

I 

45 

55 

70 

2 

20 

30 

35 

3 

15 

20 

35 

4 

10 

15 

20 

5 

8 

10 

15 
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These  results  indicate  that  a  very  considerable  modification  of  the 
volume  of  water  should  be  allowed  for  lines  of  different  gradient,  and 
that  the  required  volume  diminishes  very  rapidly  with  an  increase  of 
grade;  also  that  it  is  affected  to  a  smaller  extent  by  the  size  of  the  sewer; 
that  for  all  sizes  no  flush  tanks  are  probably  required  on  slopes  exceed- 
ing 2  per  cent,  and  it  may  be  inferred  in  such  cases  also  that  flushing  at 
less  frequent  intervals  is  needed  than  the  24  to  48  hour  discharge. 

The  nile  previously  alluded  to,  is  given  by  the  manufacturer  of  the 
VanVranken  siphon  and  is  as  follows :  'The  capacity  of  the  basin  should 
be  equal  to  that  of  one-half  the  length  of  sewer  in  which  the  grade  pro- 
duces a  rise  equal  to  the  diameter  of  the  pipe."  For  the  purpose  of  com- 
parison with  the  formula  already  given,  we  may  readily  reduce  this 
statement  to  the  form 

3.14  R» 

Q  = 

S 

in  whvjh  Q  quantity  of  water  in  cubic  feet 
R  radius  of  the  pipe  in  feet  and 
S  grade. 

In  this  formula  it  appears  Q  varies  as  the  third  power  of  the  radius. 
That  this  does  not  seem  to  satisfy  the  hydraulic  conditions  imposed  may 
be  readily  seen  for  example  in  the  case  of  a  lOnd.  and  a  I2iid.  pipe,  the 
quantities  for  which  should  not  greatly  differ.  Only  about  one-half  the 
volume  is  given  for  one  as  for  the  •other.  Also  varies  directly  as  the 
slope,  giving  but  one  half  the  quantity  for  an  0.8  as  far  a  0.4  per  cent, 
grade.  The  effect  of  changes  in  size  and  grade  are  thus  considerably 
exaggerated  as  inspection  of  the  formula  at  once  indicates. 

To  smaller  degree  the  proper  proportioning  of  the  flush  tank  would 
seem  of  the  same  importance  as  that  of  the  sewer  itself.  But  in  com- 
munities having  a  limited  supply  of  water  the  question  becomes  more 
serious  and  in  one  case  (*)  at  least,  has  seemed  to  justify  abandoning  the 
use  of  automatic  flushing  altogether.  Although  hand  flushing  is  reported 
to  have  kept  this  system  in  working  order  the  actual  condition  of  the 
sewers  would  have  to  be  more  carefully  studied  before  concluding  the 
method  an  unqualified  success.  In  any  case,  the  flush  tank  is  an  excel- 
lent device,  and  under  the  best  conditions  performs  its  work  admirably. 
It  is  true  its  automatic  action  is  considered  by  many  to  be  very  unreliable; 
but  this  is  largely  due  to  a  lack  of  understanding  of  the  simply  physical 
laws  governing  its  operation,  as  well  as  to  a  deep  rooted  impression  that 
it  is  a  sort  of  perpetual  motion  machine— once  started  to  run  forever. 

*Moatit  Vernon,  N.  Y.,  Semi-annual  Flushing-.  Water  mains  connected  direct 
with  sewers  at  dead  end.    See  Transactions  Am.  Soc.  C.  E.,  Vol.  XXXIV,  No.  3. 
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sonablc  care  in  construction,  supplemented  with  intelligent  and 
inspection,  the  siphon  will  give  a  service  of  almost  absolatc 
',  and  without  wasteful  use  of  water. 

employment  oi  an  insufficient  volume  of  water  to  effectively 
m  error  of  no  less  consequence,  and  probably  has  brought  the 
k  into  some  disfavor,  for  a  small  discharge  has  been  found  to 
its  effect  within  a  short  distance  of  the  dead  end  without  ac- 
ing  the  work  intended,  while  at  the  same  time  the  annua!  ex- 
of  water  has  been  large,  and  more  than  sufficient  for  a  thor- 
less  frequent,  flushing  by  other  means.  No  arbitrary  minimum 
ipacity  of  the  basin  can  be  stated,  but  it  seems  probable  that  for 
uiring  less  than  300  gallons,  automatic  flushing  had  best  be 
And  finally  it  would  appear  that  the  flushing  device  can  hardly 
ed  to  impart  a  cleansing  velocity  on  grades  too  small  to  main- 

as  been  seen,  no  attempt  is  here  made  to  indicate  the  results 
riable  volume  of  discharge,  for  the  purpose  of  determinipg  the 
ive  radius  of  effect  under  such  circumstances.  This  and  other 
g  details  are  necessarily  omitted;  an  effort  having  been  made 
how  the  general  influence  of  the  slope  on  the  flush,  and  in  a 
ay,  the  range  of  effect. 

Dnclusion  it  may  be  said  that  the  formula  suggested  is  not 
to  satisfy  exactly  all  of  the  fixed  hydraulic  conditions  of  the 
That  it  approaches  the  form  which  such  an  equation  should 
indicates  the  limits  governing  the   use   of  flushing   devices   is 

ASA  E.  PHILLIPS. 

Assistant  Engineer,  Sewer  Department, 

Washington,  D.  C. 

Presidf.nt:  I  shouid  like,  before  we  proceed  with  the 
m  of  these  papers,  to  call  altenlion  to  the  importance  of 
ling's  meeting.  We  are  to  name  the  committees  which 
igfjcst  the  officers  for  the  ensuing  year,  and  also  to  sug- 

place  of  next  jneeting.  So  I  hope  all  members  will  be 
at  the  evening  session.  Kow  is  the  time  for  discussion. 
tii?cellaneous  papers  on  the  general  subject  of  sewerage 
itation,  or  for  asking  any  questions  of  those  who  have 

papers  to  which  we  have  listened  this  afternoon. 
-.\iK  Beach;     Mr.  President,  you  made  some  remarks, 
vhiie  ago,  aljcnt  the  effect  of  sewage  upon  those  Jiving 
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further  down  upon  a  river,  and  that  it  is  now  considered  hardly 
fair  play,  for  one  city  located  upon  the  a  river  to  dump  its  sewage 
into  that  river  when  there  is  another  town  below.  As  Wash- 
ington might  be  subjected  to  that  imputation,  from  the  papers 
that  were  read,  I  would  invite  attention  to  the  condition  of  the 
Potomac  River.  It  differs  from  most  streams  in  the  country 
in  the  fact  ibat  there  are  no  towns  or  even  villages  upon  its 
lower  portion.  There  are  only  one  or  two  little  hamlets  between 
Alexandria  and  Chesapeake  Bay.  The  volume  of  tidal  flow  a 
short  distance  below  the  city  becomes  considerable,  so  that  it 
has  been  considered  that  the  sewage  of  the  city  could  be  turned 
into  the  Potomac  undiluted,  at  least  for  a  great  many  years  to 
come,  without  causing  any  nuisance  to  anybody  living  upon  its 
banks. 

Mr.  Sherrerd:  Mr.  President,  in  the  paper  in  regard  to 
the  sewage  of  Vienna,  I  was  not  able  of  course  to  transfer  all 
of  the  quantities  given  in  metric  figures  to  our  standard,  but  I 
want  to  call  attention  to  the  fact  that  the  amount  of  water  con- 
sumed, which  I  think  was  given  as  seventy-three  thousand 
cubic  meters  per  day,  would  be  equivalent  to  about  nineteen 
million  gallons,  and  I  understand  that  the  population  of  Vienna 
is  about  1,300.000,  which  would  be  equivalent  to  about  15  gallons 
per  capita  per  day.  In  making  any  comparison  of  the  cost 
of  this  method,  as  suggested  by  the  commission,  and  applying 
it  to  cities  in  this  country,  the  quantity  of  water  that  would 
flow  into  the  sewers  here  would  be  vastly  greater,  and  the  dilu- 
tion no  doubt  would  be  so  much  higher  than  was  the  case  in 
Vienna  that  the  by-products  could  not  be  as  cheaply  obtained. 
This  should  be  considered  in  any  comparison. 

Mr.  Benzenberc.  :  I  think  that  becomes  quite  apparent  in 
the  paper  read  by  Mr.  McComb,  wherein  he  states  that  the 
commission  which  designed  the  intercepting  sewer  system  for 
the  purpose  of  pumping  out  the  dry  weather  flow  made  an 
allowance  of  20  cubic  feet  per  day  per  capita,  which  would  be 
about  150  gallons  as  against  a  little  over  15  gallons  allowed 
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in  Vienna.  I  do  not  understand  that  Mr.  McComb  stated  the 
amount  of  storm  water  the  commission  allowed  in  the  low  level 
district  to  be  taken  up  by  the  intercepting  sewers,  and  if  I  failed 
to  hear  it  I  should  like  to  have  Mr.  McComb  repeat  it,  and  while 
he  is  answering  that  I  should  like  to  ask  him,  when  the  com- 
mission adopted  the  factor  of  .013  in  the  Kutter  formula,  about 
what  did  they  have  in  mind  for  the  interior  face  of  the  sewer; 
whether  it  was  contemplated  that  the  sewer  in  the  lower  part  of 
the  invert  should  be  constructed  of  vitrified  brick  or  not,  when 
that  factor  was  determined,  or  whether  the  factor  was  determined 
upon  the  nature  of  the  interior  brickwork  of  the  sewers  here- 
tofore constructed  in  Washington? 

Mr.  McComb:  The  coefficient  .013  has  been  used  for  many 
years  (about  20)  and  it  has  been  considered  as  representing 
the  friction  of  ordinary  brickwork.  We  believe  that  the  materials 
which  we  are  now  using  in  the  inverts  give  smoother  surfaces 
and  would  permit  a  reduction  of  the  coefficient.  We  have  not 
gone  far  into  this  subject  and  have  not  determined  the  proper 
coefficient  for  use.  We  consider  that  we  are  using  a  larger 
coefficient  than  is  necessarv  but  feel  that  we  err  on  the  side  of 
safety. 

The  amount  of  drainage  to  be  provided  for  in  the  project  of 
the  Sewage  Commission  was  fixed  by  the  use  of  a  curve,  which 
aipproximates  a  curve  used  by  the  office;  this  gives  a  rate  of  flow 
from  areas  of  sixty  acres  of  two  inches  per  hour  and  diminish- 
ing for  larger  areas,  so  that  when  twelve  hundred  acres  is  reached 
the  rate  becomes  one  inch  per  hour;  when  applied  to  smaller 
areas,  that  is  below  sixty  acres,  the  rate  increases  and  becomes 
three  inches  for  ten  acres.  For  all  areas  below  ten  acres  the  rate 
of  three  inches  is  used. 

These  rates  represent  the  amount  of  drainage  assumed  to 

■ 

reach  the  sewer.  We  have  rainfall  records  indicating  rates  of 
five  inches  and  over. 

Mk.  Hatton:  I  should  like  to  ask  a  question  on  an  inter- 
esting point.  It  is  one  which  has  excited  the  attention-  of  sewer 
engineers  throughout  the  country.    That  is  as  to  the  mechanical 
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device  by  which  intercepting  sewers  are  controlled  during  times 
of  storm.  There  are  a  number  of  devices  used  througliout  the 
country  for  that  purpose,  and  Washington  being  in  the  front 
with  all  progressive  movements,  I  s'hould  suppose  that  you 
would  be  aheaid  of  us  in  the  race  on  that  point.  I  should  be 
glad  if  Mr.  McComb  would  explain,  to  the  Association  the 
mechanical  device  by  which  he  performs  thi§  work. 

Mr.  McComb:  The  use  of  controlling  devices  is  prospective r 
we  have  none  of  these  devices  in-  service. 

Mr.  Ames:  I  s*hould  like  to  ask  if  the  sewage  is  to  be  dis- 
charged at  the  bank  of  the  river,  or  to  be  dumped  into  the  river. 

Mr.  McComb  :  The  sewage  is  to  be  discharged  into  the  river 
through  a  gang  of  pipes  which  will  be  submerged. 

Mr.  Ames  :    Into  what  depth  of  water? 

Mr.  McComb  Into  about  eight  feet  of  water.  That  is  the  in- 
tention, though  this  detail  has  not  been  gone  into  very  fully. 

The  President:  I  should  like  to  inquire  of  Captain  Beach, 
as  to  the  width  of  the  Potomac  at  the  place  of  discharge,  and  also 
w4iat  is  the  rise  and  fall  of  the  tides. 

Capt.ain  Beach:  The  rise  and  fall  of  the  tides  is  a  trifle  less 
than  three  feet  for  ordinary  tides.  The  Potomac  varies  consid- 
erably in  width.  The  exact  point  at  which  discharge  will  take 
place  has  not  yet  been  definitely  determined.  It  will  probably 
be  at  a  point  down  opposite  or  near  Alexandria.  As  Mr.  Mc- 
Comb has  told  you,  that  part  will  probably  not  come  much  before 
1925,  and  we  have  not  done  much  yet  toward  selecting  the  exact 
spot.  As  you  will  all  notice  When  you  go  down  to  Mt.  Vernon  on 
Friday  afternoon,  really  from  here  down  to  Chesapeake  Bay  is 
only  a  large  arm  of  the  Bay.  The  amount  of  water  which  comes 
from  the  upper  Potomac  above  Washington  is  very  small  com- 
pared with  the  volume  of  the  river  below  Washington,  and  you 
will  find  that  the  river  varies  greatly  in  width  at  high  and  low 
tide,  there  being  a  well  marked  channel  flanked  sometimes  on 
one  side,  sometimes  on  the  other,  and  sometimes  on  both  sides. 
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by  quite  extensive  flats,  so  that  the  width  of  the  stream  is  rather 
an  indeterminate  quantity. 

Mr.  Allen  :  I  should  Hke  to  ask  whether  there  would  be  any 
danger  of  sedimentation  occurring  on  those  flats  which  may  be 
uncovered  at  certain  stages  of  the  tid«  and  wind. 

Captain  Beach:  The  flats  below  the  city  are  seldom  bare. 
At  low  tide  the  grass  merely  comes  to  the  surface.  Of  course  that 
has  been  taken  into  account.  The  matter  will  be  watched  closely, 
and  if  there  is  danger  from  that  source  we  should  have  to  resort 
to  some  method  of  relieving  the  sewage  of  its  worst  features,  and 
preventing  that  nuisance  occurring. 

Mr.  Allen:  I  should  like  to  ask  Mr.  McComb  about  the  cost 
of  concrete  sewers  as  compared  with  brickwork.  I  ^mderstand 
they  use  concrete  a  good  deal  in  Washington. 

Mr.  McComb  :  The  ratio  is  aibout  7i  to  9;  that  is  about  7i  for 
concrete  masonry  and  9  for  brickwork. 

Mr.  Allen:    For  the  larger  sewers. 

Mr.  McComb:    No,  that  is  for  ordinary  work. 

Mr.  Hewson:  I  should  like  to  ask  Mr.  MtComb  a  question. 
I  understand  the  rise  of  the  tide  here  is  about  3  feet 

Mr.  McComb:    About  2  feet  11  inches. 

Mr.  Hewson:  Now,  how  far  is  the  contemplated  point  of  dis- 
charge from  the  central  front  of  the  city  of  Washington?  As  I 
understand  it,  the  discharge  would  be  at  Alexandria? 

Mr.  McComb:  No,  it  is  to  be  very  nearly  midway  between 
the  two  cities. 

Mr.  Hewson:     What  is  the  distance  from  the  central  point? 

Mr.  McComb:  It  is  about  seven  miles  from  Washington  to 
Alexandria,  and  about  three  miles  and  a  half  to  the  point  of  dis- 
charge. 

Mr.  Hewson:  Does  the  tide  flow  up  beyond  the  city  of 
Washington? 
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Mr.  McComb:  The  point  was  selected  because  it  was  a  point 
at  which  the  sewage  might  be  discharged  without  reaching 
Washington  by  fhe  incoming  tide. 

Mr.  Hewson:  That  is  the  tide  then  at  that  point  loses  its 
force  and  commences  to  ebb? 

Mr.  McComb:  Yes;  at  about  that  point.  We  have  the  ini- 
crenient  of  the  fluvial  discharge  of  the  river  coming  down  all  the 
tinie,  and  that  affects  the  conditions  considerably,  and  flows  the 
water  down  the  river  further. 

Mr.  Hewson:  That  is  a  very  important  point,  because  we 
have  similar  conditions  at  home,  and  it  is  still  more  important 
where  there  are  flats  w^hich  are  more  or  less  exposed  at  the  ebb 
of  the  tide.  These  flats  would  receive  sewage  sediment  if  the 
sewage  flowed  back  again  in  front  of  the  city,  reaching  the  point 
where  tidal  flow  ceases.  Probably  there  is  no  danger  of  that 
occurring  in  front  of  your  city. 

Mr.  McComb:  There  is  not.  There  is  a  point  below  George- 
town, at  which,  while  the  tide  rises,  it  does  not  flood.  It  is  all 
ebb  from  that  point*  out  at  all  stages  of  tide.  Now,  as  you  go 
down  from  the  city  you  will  be  reaching  this  point,  which  is  such 
a  point  that  the  sewage,  when  it  floods,  reaches  something  below 
the  city  and  below *tlie  south  bank  of  the  Anacostia  River,  upon 
the  recurring  ebb  tide. 

A  Member:  I  should  like  to  ask  Mr.  Allen,  in  his  proposed 
plan  of  the  sewage  of  Baltimore,  what  he  does  with  the  storm 
water.  I  do  not  understand  about  that.  How  much  of  that  is 
taken  into  the  sewage  system? 

Mr.  Allen:  None  of  it.  It  is  all  intended  to  be  kept  out.  As 
1  stated,  the  city  has  some  storm  water  sewers  and  they  are  all  of 
very  large  size  and  well  built,  especially  the  more  recent  ones, 
and  they  would  probably  be  extended  as  the  case  required.  The 
sewage  there  w^ill  either  have  to  be  treated  or  else  taken  a  long 
distance,  12  to  13  miles. 

A  Member:  Will  not  the  flooding  from  the  rains  when  a  rain 
starts,  be  about  as  bad  as  any  other  sewage? 
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Mr.  Allen:  Well,  it  would  be  about  as  bad  as  the  sewage 
during  the  first  of  the  storni ;  but  it  would  go  out  into  the  harbor 
and  be  removed  by  a  moderate  amount  of  dredging. 

A  Member:    What  would  be  the  effect  on  the  oysters? 

Mr.  Allen:  As  far  as  the  oysters  are  concerned,  I  do  not 
think  it  would  be  as  bad  for  the  reason  tliat  storm  water  sewage 
would  not  be  likely  to  contain  the  bacteria  of  typhoid  fever,  &c. 
There  is  one  other  thing  that  I  should  like  to  state  with  regard  to 
the  float  experiments  we  made.  The  first  observations  were  made 
for  us  by  the  courtesy  of  the  U.  S.  Coast  Survey,  which  had  a 
vessel  stationed  there  for  a  few  days,  and  they  found  that  floats 
set  out  about  2  miles  northeast  of  North  Point  and  a  mile  off 
^ore  at  the  beginning  of  the  ebb  would,  on  the  flood,  round  the 
point  in  the  direction  of  Sparrow's  Point,  and  it  was  feared  that 
there  would  be  objection  to  that;  so  we  located  our  discharge 
point  farther  up.  It  was  fixed  at  such  a  point  that  when  the  sew- 
age was  discharged  at  the  beginning  of  tfhe  ebb  it  would  come 
down  opposite  Nortli  Point,  then  at  the  flood  it  would  turn 
towards  the  shore  and  tend  to  pass  up  parallel  with  the  shore 
until  the  next  ebb  would  take  it  out  and  down  the  bay.  It  was 
rather  a  curious,  unlooked-for  circulation  of  the  currents.  It 
tended  to  rotate  as  in  a  circle,  first  down-stream,  then  towards 
the  shore,  and  then  out  and  down  again — something  which  could 
not  have  been  foreseen  without  actual  experiment. 

A  Member:  I  want  to  ask  Mr.  Allen  as  to  the  floats,  whether 
they  were  of  different  lengths  and  depths,  and  whether  the  length 
had  any  effect  on  the  velocity  ? 

Mr.  Allen:  We  did  not  notice  any  particular  difference  in 
the  velocity.  We  had  some  six  feet  long  and  up  to  eight  feet  and 
a  half.  We  tried  to  use  a  float  as  long  as  possible  that  would  not 
ground.  Tliere  was  a  shoal  which  the  current  tended  to  pass  over^ 
and  for  that  reason  we  found  that  a  seven  foot  float  was  prob- 
ably about  the  most  favorable  for  our  use,  and  most  of  them  were 
that  length  towards  the  end. 

A  Member:    Were  they  affected  by  the  wind? 
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Mr.  Allen  :  Not  apparently,  they  would  go  right  against  tiie 
wind. 

Mr.  Hatton  :  I  want  to  ask  Mr.  Phillips  a  question.  He  read 
an  article  or  paper  very  favorable  to  the  automatic  flushing  sys- 
tem. I  have  constructed  a  good  many  flush  tanks  of  various 
kinds,  and  have  seen  all  the  different  kinds  on  the  market,  I 
think,  and  tried  them  without  success.  I  am  very  anxious  to 
know  what  success  Washington  has  had  in  the  way  of  flush  tanks. 
I  have  not  found  them  reliable  without  close  inspection.  If  the 
city  of  Washington  has  had  success  in  the  use  of  them  I  should 
like  to  know,  and  I  think  members  of  the  association  \vould  like 
to  know  it.  I  suppose  we  have  nearly  all  of  us  used  them  with 
var3ring  success. 

Mr.  Phillips:  The  city  of  Washington  has  now  about  one 
hundred  automatic  flush  tanks  located  on  lateral  sewers  that  do 
not  receive  storm  water  at  their  dead  ends.  They  require,  of 
course,  a  regular  inspection,  some  slight  adjustment  and  occa- 
sionally some  repairs,  but  they  otherwise  work  satisfactorily. 
Some  of  the  tanks  were  constructed,  I  believe,  as  long  ago  as 
1893,  and  pei^haps  earlier.  A  large  percentage  of  them  have  been 
in  use  three  years  or  more.  In  some  cases  they  have  been  found 
to  work  satisfactorily  without  any  expense  at  all  for  repairs. 
Of  probably  fifty  per  cent,  of  them  this  is  true,  or  perhaps  hardly 
as  large  a  percentage.  The  others  have  required  some  little 
attention  but  no  considerable  expense  in  the  way  of  repairs. 
The  common  trouble  is  due  to  the  stoppage  of  the  inflow  pipes 
on  account  of  the  water  being  turned  down  to  such  a  small 
driblet  to  give  tHe  interval  of  discharge  we  usually  have,  which 
is  about  tliirty-six  hours,  and  to  siphons  leaking.  When  the 
gentleman  says  they  have  not  been  a  success  I  presume  he  refers 
rather  to  their  maintenance  and  the  expense  of  maintenance  than 
to  their  efficiency. 

Mn.  Hatton:     Yes. 

Mr.  Phillips:  Of  course,  they  require  regular  inspection 
and  some  attentioni,  but  beyond  that  the3r^have  been  successful 
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Capt.  Beach:    Are  any  of  them  made  with  movable  parts? 

Mr.  Phillips:  Yes,  I  think  we  have  a  few  of  the  Van 
Vranken  type,  perhaps  two  or  three.  Most  of  them  are  of  the 
type  of  siphon  without  movable  parts,  such  for  instance  as  the 
Rhodes,  Williams  and  the  Miller  siphon,  and  these  have  been 
found  to  work,  I  think,  very  satisfactorily. 

Mr.  Allen:    About  how  many  are  there  in  the  city. 

Mr.  Phillips:    About  one  hundred. 

Mr.  Allen:    Are  you  still  putting  them  in? 

Mr.  Phillips:  Yes,  there  are  not  many  of  them  required, 
of  course,  on  the  combined  system.  They  are  put,  as  you  sec, 
on  the  dead  ends  of  sewers  which  do  not  receive  storm  w^ater. 

Mr.  Allen:  I  think  the  point  you  brought  out  about  the 
volume  is  very  interesting  and  very  important.  In  reading  about 
Jthe  European  works  it  is  noticeable  how  many  of  these  systems 
have  very  ferge  flush  tanks,  while  in  this  country  they  have  ver>- 
few.  I  think  that  where  sewage  reservoirs  can  be  constructed 
they  are  very  much  better  than  small  tanks. 

Mr.  Benzenberg:  I  wish  to  ask  Mr.  Phillips  a  question  on 
that  very  point.  You  have  given  the  result  of  flushing  for  a 
distance  of  nearly  a  thousand  feet  with  something  like  six  hun- 
dred gallons,  am  I  correct? 

Mr.  Phillips:     Yes;  nearer  six  hundred  and  fifty  gallons. 

Mr.  Benzenberg:  Have  you  on  that  same  line  of  sewer 
made  any  experiments  with  a  fifty  or  forty  cubic-foot  flush  to 
ascertain  what  the  results  would  be  for  a  given  distance?  Of 
course,  sewers  are  sometimes  united  with  others  and  it  may  not 
always  be  necessary  to  have  the  flushing  continue  for  a  distance 
of  a  thousand  feet.  I  thought  perhaps  you  might  have  made 
some  experiment  showing  what  the  results  would  be  on  the 
same  sewer  under  similar  conditions  with  a  forty  or  fifty  cubic- 
foot  flus'h? 

Mr.  Phillips:  That  has  not  been  done  at  all.  These  ob- 
servations have  been  taken  on  lines  where  flush  tanks  had  been 
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already  constructed  and  merely  with  a  view  to  discovering  to 
some  extent  their  relative  efficiency,  but  the  line  in  question 
has  no  lateral  sewers  coming  in.  The  ordinary  flow  is  indicated 
somewhat  by  the  velocity  given  in  the  second  diagraim  and  is 
quite  small.  We  have  not  attempted  either  in  tMs  case  or  in 
any  of  the  others  to  determine  what  the  effect  of  smaller  flushes 
would  be.  There  have  been  quite  a  number  of  experiments 
made,  however,  which  indicate  to  some  extent  what  the  effect 
is;  but  altogether  on  smaller  sewers,  I  believe.  It  would  be  well, 
perhaps,  to  call  attention  to  the  fact  that  these  sewers  are  all 
twelve  inches  in  diameter,  while  tainiks  have  been  often  placed  on 
sewers  as  small  as  six  inches  in  diameter,  and  are  generally  placed 
on  eight-inch  sewers.  This  question  of  the  relative  effect  of  differ- 
ent volumes  of  discharge  is  a  most  interesting  one  and  deserves 
investigation.  But,  as  has  been  stated,  no  such  observations  were 
made  because  the  effect  of  a  constant  discharge  on  different 
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grades  was  sought,  and  opportunity  at  this  time  did  not  permit 
extending  the  inquiry. 

Mr.  Sherrerd:  This  paper  has  been  interesting,  not  only 
from  the  point  of  sewer  construction  but  also  that  of  the  manage- 
ment of  water  plants  in  the  different  cities,  and  I  have  been  very 
much  interested  in  the  results,  showing  the  absurdity  of  con- 
stant flushing  with  a  small  amount  of  water.  Our  trouble  has 
been  that  almost  all  the  flush  tanks  constructed  with  movable 
parts  have  gotten  out  of  order  entirely,  so  that  practically  no 
flushing  occurred,  a  constant  little  dribble  of  water  running 
down  the  sewers  without  doing  any  good.  It  seems  to  me  that 
this  discussion  has  been  important  as  showing  the  utility  of  a 
good  flushing  which  need  not  be  very  frequent. 

The  President:  The  next  committee  report  is  that  on 
''Water  Works  and  Water  Supply."  Mr.  M.  L.  Holman,  of  St. 
Louis,  is  chairman  of  that  committee. 

Mr.  Holman:  Mr.  President  and  Gentlemen,  your  Com- 
mittee on  Water  Works  and  Water  Supply,  as  usual,  through 
stress  of  other  business  and  the  widely  distant  residences  of  the 
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members,  have  been  unable  to  prepaid  any  U 
a  short  conference,  held  this  morning  betweer 
ber  of  the  committee  and  myself,  we  came  to  tl 
the  topic  most  suitable  for  this  meeting,  as  be 
in  its  bearing,  was  "The  Water  Supply,"  and  th 

That  subject  divides  itself  into  two  branch 
source  of  supply,  the  natural  source  furnishec 
principally  rivers,  and  the  other  is  the  treatmc 
and  the  protection  of  the  pubhc  through  it. 

The  protection  of  the  source  of  supply  frc 
must  be  soon  taken  up  in  this  country — not  by 
as  a  local  problem,  nor  by  the  State  as  a  Statt 
the  general  government  as  a  general  goven 
The  subject  forces  itself  upon  the  people  of  t 
strongly  in  the  East  than  it  does  in  the  We 
we  are  only  beginning  to  settle  the  country 
has  not  given  us  any  bother  as  yet.  In  the 
serious  question. 

It  was  my  good  fortune  last  year  to  be  affoi 
ity  to  investigate  both  of  these  subjects  in  ai 
country  much  older  than  ours,  much  more  th 
where,  you  might  say,  they  had  got  down  to 
have  found  it  necessary,  not  only  to  protect  tl 
the  water  which  nature  has  given  them,  from  p' 
also  found  it  necessary  to  protect  their  people 
those  waters,  a  treatment  which  has  been  pecul 
that  country  and  well  adapted  to  the  conditio 
It  may  be  of  some  interest  to  you  if  I  explain, 
sary  detail,  the  matter  as  practiced  and  handled' 

It  consists  simply  in  building  a  filter,  whict 
In  that  basin  there  is  built  up  a  sub-structure,  s 
about  three  feet  thick.  This  sub-structure  anc 
for  the  purpose  of  forming  a  support  for  the  ma 
wards  effects  the  purification  of  the  water, 
formed  from  the  water  itself;  it  forms  on  the  si 
and  penetrates  it  slightly.     It  is  a  bacterial  1 
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knowii  as  a  blanket,  a  film  or  a  veil.  The  water,  in  passing 
through  this  veil  at  a  slow  rate,  is  deprived  oi  its  bacteria.  The 
national  health  authorities  established  a  standard  of  purity  at 
one  hundred  bacteria  per  cubic  centimeter.  In  actual  practice  in 
large  municipalities  a  standard  of  purity  of  fifty-five  to  sixty 
bacteria  per  cubic  centimeter  is  maintained.  The  work  of  purifica- 
tion is  performed  by  the  bacteria  themselves.  The  water  is  car- 
ried through  the  film  at  a  velocity  not  exceeding  125  millimeters 
per  hour. 

It  was  found  in  Bremen,  where  they  have  a  highly  coa- 
taminated  water  supply,  that  one  filtration  was  not  sufficient  to 
purify  the  water  to  the  extent  required.  So  they  there  gave  it  a 
double  filtration,  first  passing  it  through  one  filter,  and  then 
through  a  second  filter.  The  matter  of  peculiar  interest  in  that 
connection  is  that  in  order  to  build  the  film  on  the  second  filter 
they  have  to  take  the  raw  polluted  water  from  the  river.  The 
water,  after  passing  the  first  filter,  is  freed  from  a  large  number 
of  bacteria,  and  does  not  build  a  film  for  the  second  filter  within 
a  reasonable  time.  With  double  filtration  they  handle  the  water 
successfully. 

That,  in  brief,  is  the  general  system  of  sand  filtration.  Some 
filters  are  covered  and  some  are  not. 

There  is  another  system  practiced  in  Germany,  which  simply 
consists  in  making  the  sand  of  a  natural  filter,  to  stand  on  edge. 

In  other  respects  the  causes  and  results  and  velocities  are 
the  same,  and  the  head  used  is  the  same.  The  film  in  this  case 
is  built  up  on  sand  that  stands  vertically.  This  gives  an^  output 
per  acre  of  land  about  eight  times  greater  than  the  horizontal 
sand  filter. 

The  cleaning  of  this  sand  plate  filter  is  produced  by  the 
reversal  of  the  filtered  water  back  through  the  filter.  The  veil, 
lying  lightly  on  the  sandplate,  w^hen  the  water  is  reversed  the 
film  is  not  completely  destroyed,  so  that  the  forward  filtration 
may  begin  at  once.  In  the  horizontal  filter,  when  the  film  is 
removed,  it  takes  from  three  days  to  two  or  three  weeks  to  again 
build  the  veil  ud  so  that  forward  filtration  will  be  successful. 
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That,  in  brief,  is  the  process  of  natural  sand  filtratian  as  used 
in  Germany,  where  it  has  been  used  so  successfully  that  millions 
of  population  have  been  protected. 

The  waters  of  Germany,  coming  from  a  highly  cultivated  soil, 
are  contaminated  organically.  There  is  very  little  or  no  inor- 
ganic matter  in  suspension,  though  there  is  in  solution.  In 
Hamburg  the  water  runs  at  times  as  high  as  3  per  cent,  of 
salt,  in  consequence  of  the  drainage  from  the  salt  mines  above. 

In  Holland,  where  they  have  to  contend  with  waters  tliat 
carry  clay,  the  coagulation  process  has  been  used  successfully. 

The  engineers  whom  I  consulted  assured  me  that  it  was  use- 
less to  try  the  horizontal  sand  filter  in  the  waters  of  our  Western 
rivers. 

I  would  suggest,  Mr.  Chairman,  that  the  most  appropriate 
body  to  take  under  consid-eration  the  advisability  of  beginning  a 
movement  along  a  line  which  will  result  in  the  protection  of  our 
rivers  by  the  general  government,  is  this  society.  I  am  well 
aware  thar  cflForts  have  been  made  along  local  lines,  but  this, 
being  a  matter  of  national  importance,  I  think  should  be  taken 
up  by  the  national  government,  for  the  purpose,  first,  of  study- 
ing existing  conditions;  secondly,  the  proposed  remedy,  and 
third,  the  enforcement  of  that  remed*}'  by  the  national  health 
authorities  for  the  protection  of  the  people. 

The  question  is  one  that  will  force  itself  upon  us  sooner  or 
later.  If  we  are  ahead  of  the  necessity,  we  protect  our  popula- 
tion and  save  ourselves  a  large  expense.  If  we  stay  behind,  we 
will  have  to  pay  the  bills.     (Applause.) 

Mr.  Sherrerd:  As  Mr.  Holman  has  said,  the  question  of 
having  the  national  government  take  up  this  subject  would  seem 
to  be  an  important  matter  to  be  considered  by  a  convention  of 
tMs  kind. 

Mr.  Holman  has  described  very  thoroughly  the  methods  pur- 
sued abroad;  and  thinking  over  the  subject,  I  have  been  re- 
minded of  the  conditions  which  exist  in  and  around  the  metro- 
p>olitan  district.  The  getting  of  waters  for  the  different  munici- 
palities,  some  of  which  are  now  part  of  greater  New  York, 
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brougfht  up  the  question  of  utilizing  streams  which  flow  througb 
two  States;  and  in  procuring  a  water  supply  for  some  of  th-e 
municipalities  of  New  Jersey  the  same  question  is  involved, 
that  is,  either  diverting  the  head  waters  of  a  stream  whicn  flows 
into  New  Jersey  (taking  that  for  an  example),  or  of  taking  water 
from  a  stream  in  New  Jersey  which  has  its  source  in  New  York 
State. 

The  great  difficulty  in  these  situations  has  been  the  control 
of  the  stream,  not  only  as  regards  the  prevention  of  pollution, 
but  as  regards  the  legislation  necessary  in  order  to  procure  the 
rights  for  the  construction  of  reservoirs  or  for  the  diversion  of 
water  from  water  powers.  This  is  one  of  the  questions  which  has 
led  the  Water  Works  Committee  to  bring  the  subject  to  the 
attention  of  this  society.  Such  a  question,  affected  as  it  must  be 
by  the  laws  of  different  States,  cannot  be  handled  by  the  courts 
as  now  constituted.  The  right  of  eminent  domain  is  granted  to 
municipalities  by  the  State  in  which  the  municipalities  are 
located;  but  they  have  no  right  to  go  outside  of  that  State.  If 
the  subject  were  taken  up  on  broad  lines  and  some  action  or 
legislation  by  the  national  government  procured,  it  would  solve 
the  problem  to  a  great  degree. 

There  is  one  other  question,  in  connection  with  the  pollutioni 
of  streams,  which  has  been  forcibly  brought  to  the  attention  of 
the  same  district — ^how  far  the  taking  out  of  the  natural  flow  of 
the  stream,  particularly  at  low  stages  of  water,  increases  the  per- 
centage of  pollution.  This  question  has  become  so  important 
along  the  Passaic  that  one  of  the  large  water  companies  which 
has  been  diverting  water  from  the  head  waters  has  been  in- 
dicted in  one  of  the  counties  further  down,  and  by  one  of  the 
municipalites,  on  the  ground  that  the  water  diverted  for  the 
use  of  municipalities  has  decreased  the  summer  flow  to  such  an 
extent  as  to  cause  a  nuisance  all  along  the  lower  regions  of  that 
stream.  If  this  contention  is  maintained  in  the  courts  the  ques- 
tion of  any  municipality  securing  a  water  supply  from  the  head 
waters  of  a  stream  becomes  a  very  serious  problem  as  regards 
the  amount  of  money  that  must  be  paid  for  damages.    Not  only 
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\%i1I  it  be  necessary  to  pay  for  the  sites  of  reservtHrs  and  pay 
for  the  diversion  of  water  from  the  water  powers,  but  each 
individual  owner  of  property  along-  the  stream  will  have  to  be 
paid  in  order  to  recompense  him  for  the  depreciation  of  the 
value  of  his  property  or  tor  the  damages  incurred  by  reason  of 
pollution. 

I  believe  that  some  action  by  this  society,  as  suggested, 
should  be  taken. 

The  Preside.vt:  Are  there  any  further  remarks  on  this 
question? 

Capt.  Beach  :  Mr.  President,  if  there  are  no  other  remarks 
on  that  subject  I  should  like  to  state  that  the  papers  to  be 
presented  to-morrow  afternoon  on  the  subject  of  street  paving 
are  quite  numerous,  and  there  are  some  other  subjects  that  will 
be  presented.  The  discussion,  as  we  know  by  previous  experi- 
ence, is  generally  greater  on  the  subject  of  street  paving  than 
upon  any  other.  Mr.  Richards,  assistant  engineer  of  this  city, 
has  a  paper,  which  is  on  the  list  for  to-morrow  afternoon,  on  the 
subject  of  tree  planting  in  the  city  of  Washington.  Mr.  Richards 
is  here  this  eveninj^  arr'  i  r-  *  •  \  pah\  if  it  meets 

the  pleasure  of  yourself  and  the  other  members  of  the  society, 
I  think  it  would  be  well  to  have  that  paper  presented  this  even- 
ing instead  of  to-morrow  afternoon. 

The  President:  The  Chair  thinks  the  suggestion  of  Capt. 
Beach  is  a  good  one.  It  is  yet  early  in  the  evening,  and  we 
only  have  on  the  programme  the  matter  of  selection  of  commit- 
tees to  nominate  officers  and  to  select  a  place  of  meeting  next 
year. 

Capt.  Beach:     Mr.  Richards'  paper  is  rather  sihort. 

The  President:  If  there  is  no  objection  we  will  now  listen 
to  the  paper  by  Mr.  Richards  on  tree  planting  in  Washington. 

Mr.  William  P.  Richards  read  the  following  paper: 
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TREE  PLANTING  IN  THE  STREETS  OF  WASHINGTON. 

BY  WM.    P.   RICHARDS,  WASHINGTON,   D.   C. 

The  selection,  planting  and  care  of  all  trees  in  the  streets  of  Wash- 
ington is  under  the  direction  of  the  District  authorities.  Individual 
preferences  or  private  enterprises  are  not  allowed  to  regulate  this  im- 
provement, as  is  generally  done  in  other  cities.  Moreover,  the  city  has 
its  own  nursery,  where  seeds  planted  from  its  own  trees  grow  and  supply 
all  the  needed  varities. 

In  1871,  during  the  era  of  great  municipal  improvements,  Governor 
*  A.  R.  Shepherd  appointed  a  commission  to  regulate  this  important  matter 
and  their  efforts  have  brought  about  the  beauty  and  uniformity  of  shade 
existing  in  Washington  to-day. 

This  comnrission  acted  in  an  advisory  capacity  and  served  without 
pay.  the  first  one  appointed  being  unchanged  for  twenty-five  years.  Its 
members  were  Mr.  Wm.  R.  Smith,  Supt.  of  the  Botanical  Gardens,  Mr. 
Wm.  Saunders,  Supt.  of  Agricultural  Grounds,  and  Mr.  John  Saul,  a 
local  nurseryman.  During  the  last  thirteen  years  Mr.  Trueman  Lanham 
has  acted  as  dhief  executive  officer  of  the  commission,  or  Supt.  of 
Parking. 

Under  the  guidance  of  these  men  tree  planting  has  never  been  at  an 
experimental  stage,  but  an  undertaking  so  great  has,  of  course,  had  its 
lessons  of  experience.  The  qualities  of  a  good  curbstone  tree  were  set 
forth  in  the  annual  report  of  the  commission  in  1872  as  follows: 

"First.  A  somewhat  compact  stateliness  and  symmetry  of  growth,  as 
diistinguished  from  a  low  spreading  or  pendant  form,  so  tfiat  the  stem 
may  reach  a  suflficient  height  to  allow  free  circulation  of  air  below  the 
branches. 

"Second.  An  ample  supply  of  expansive  foliage,  of  bright  early 
spring  verdure,  and  rich  in  the  variety  of  colors  and  tints  assumed  during 
autumn. 

"Third.  Healthiness,  so  far  as  being  exempt  from  constitutional  dis- 
eases, as  well  as  by  maladies  frequently  engendered  by  peculiarities  ol 
soil  and  atmosphere  impurities. 

"Fourth.  Cleanliness,  characterized  by  a  persi^ency  of  foliage  dur- 
ing the  summer,  freedom  from  fading  flowers,  and  exemption  from  the 
attacks  of  noxious  insects. 

"Fifth.  It  should  be  easily  transplanted,  of  moderately  vigorous 
gtowth,  and  not  inclined  to  throw  up  shoots  from  the  roots  or  lower 
portion  of  the  stem.  A  tree  of  extremely  rapid  growth  is  generally 
short-lived. 
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■'Sixth.  The  branches  should  be  elastic  rather  than  brittle,  that  they 
may  withstand  heavy  storms;  and  lastly,  there  should  be  no  offensive 
odors  from  foliage  or  flowers." 

Of  course,  no  tree  planted  amid  the  artificial  conditions  found  in  a 
city  will  fill  such  rigid  requirements.  This  report  of  1872  recommends 
a^  best  the  Silver  Maple  (Acer  dasycarpum),  the  American  Linden  (Tilia 
Americana)  and  European  Sycamore  Maple  (Acer  Pseudo-platanus). 
The  American  Elm  (Uimus.Americana)  is  thought  to  fill  all  the  require- 
nitnts  when  not  subjected  to  the  attacks  of  insects.  The  Tulip  Tree 
(Liviodendron  Tulipifera),  Sugar  Maple  (Acer  Saccharium),  Sweet  Gum 
(Liquidamber  straciflua)  and  Hie  Red  Maple  (Acer  rubrum)  are  named  as 
the  most  beautiful  of  trees,  their  only  drawback  being  that  of  not  grow- 
ing freely  after  transplanting.  The  Norway  Maple  (Acer  plalanoides). 
the  Negundo  (Acer  negundo)  and  the  American  Ash  (Fraxinus  Amer- 
icana) are  recommended  for  certain  places.  For  wide  avenues,  the 
Buttonwoods  (Platanus  Occidentalis  and  Flatanus  Oricnialis)  arc  con- 
sidered rapid-growing  and  effective  trees. 

Of  late  years  some  varieties  have  been  planted  that  are  not  mentioned 
in  the  above,  and  others,  once  common,  have  been  pronounced  as  poor 

Washington  was  a  city  of  young  trees  during  the  seventies  and  in 
the  spring  of  1873  more  than  six  thousand  trees  were  planted,  consisting 
of  Silver  Maples,  Norway  Maples,  American  Elms,  American  and  Euro- 
pean Lindens,  Sugar  Maples,  Tulip  Trees,  American  White  Ash,  Scarlet 
Maples,  various  Poplars  and  Ash-leaved  Maples. 

From  1880  to  1888  the  caterpillars  were  extremely  numerous  in  the 
cily  and  opportunity  was  had  for  observing  which  trees  were  mostly  a 
prey  to  them.  It  was  found  that  the  White  Poplar  and  the  Negundo  or 
Ash-leafed  Maple  were  the  first  to  be  attacked  and  next  the  Lindens, 
Elms  and  Sycamores  (or  Western  Planes)  and  White  Ash.  Those  mostly 
exempt  were  the  Carolina  Poplars,  the  Sugar,  Silver  and  Norway  Maples, 
the  Tulip  Tree  and  the  Honey  Locusts. 

A  careful  count  was  made  of  the  trees  in  1887,  and  by  comparing 
this  with  the  number  since  planted  and  those  removed,  .there  is  found  to 
be  more  than  78,000  trees,  which  if  placed  thirty  feet  apart  would  line 
both  sides  of  a  boulevard  between  Washington  and  New  York.  These 
consist  of  more  than  thirty  varieties,  but  seven-eighths  of  the  number 
may  be  placed  in  less  than  twelve  varieties.  The  number,  location  and 
peculiarities  of  Ihe  principal  trees  may  be  best  described  separately. 

The  Silver  Maple  (Acer  dasycarpum)  numbers  about  25,000,  or  nearly 
four  times  any  other  variety.  It  is  almost  a  perfect  street  tree,  as  it  s^ndi 
transplanting  well,  is  a  quite  rapid  grower  and  has  beautiful  foliage, 
which  is  never  too  heavy  to  allow  free  circulation  of  air.    It  loves  mois- 
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ture,  but  nevertheless  stands  seasons  of  drougrht  better  than  many  otliers. 
It  cannot  attain  at  the  curb  stone  the  magnificent  proportions  that  k  has 
in  the  park  or  field  and  must  be  trimmed  at  times  very  severely. 

It  is  seldom  attacked  by  the  caterpillar,  but  some  years  ago  a  scale 
appeared  on  the  trees  that  caused  serious  thoughts  oi  their  removal. 
This  has  since  disappeared  and  the  trees  are  in  a  healthy  condition.  It 
taugiht  the  lesson,  however,  that  it  is  well  not  to  have  most  trees  of  one 
variety.  The  most  recent  plantings  of  the  Silver  Maple  may  be  seen  on 
S  street,  and  good  examples  of  severe  trimnuing  on  3rd  street,  N.  W., 
and  on  T  street,  N.  W.,  from  3rd  to  5th  streets. 

The  Norway  Maple  (Acer  Platanoides)  numbers  about  five  thousand 
trees  and  it  is  unfortunate  that  more  of  them  were  not  planted  in  pasrt 
years.  They  require  considerable  care  in  transplanting  and  are  a  little 
too  thick  in  foliage.  They  are  handsome  in  leaves  and  form  and  are  of 
strong  fibre,  so  that  they  withstand  storms  well.  Insects  seldom  trouble 
them. 

Two  splendid  rows  of  them  may  be  seen  on  8th  street,  N.  W.,  above 
G  street;  on  i6th  street,  N.  W.,  above  H  street,  and  on  I3t!h  street,  N.  W!, 
above  K  street. 

The  American  Elm  (Ulmus  Americana)  numbers  about  5,000  trees,'^ 
planted  on  various  avenues.  It  is  a  tree  of  spreading  form  so  that  on 
roadways  fifty  feet  wide  its  limbs  arch  the  entire  space.  From  this  it  is 
liable  to  be  split  by  storms.  It  presents  a  magnificent  appearance  at 
certain  times  of  the  year,  but  the  Elm  leaf  beetle  has  preyed  so  constantly 
on  this  tree  that  it  is  either  doomed  to  disappear  as  a  street  tree  or  else 
be  limited  to  a  small  number.  New  Jersey,  New  York,  New  Hampshire 
and  Rhode  Island  avenues  are  planted  with  this  tree. 

The  Buttonwood  Sycamore  or  Plane  Tree  (Platanus  Orientalis  and 
Occidentalis)  number  5,000  trees.  It  is  a  tree  of  large  growth  and  must 
be  closely  trimmed  as  a  street  tree.  The  Western  Plane  is  not  an  alto- 
gether handsome  tree,  its  shedding  of  bark  giving  its  trunk  an  ugly  ap- 
pearance, which  is  objected  to  by  many.  As  a  shade  producer  it  has  no 
fault.  The  Eastern  Plane  is  its  superior  in  many  respects,  and  it  seems 
unfortunate  that  its  merits  were  not  recognized  sooner.  Its  size  and 
nature  makes  it  better  fitted  for  avenues  than  the  narrower  streets.  Its 
foliage  is  splendid  in  appearance  and  of  the  proper  thiekness.  It  is  free 
of  insects.  If  the  Elms  were  replaced,  in  part  at  least,  by  this  tree  much 
would  be  added  in  way  of  ornament  to  the  city.  Good  examples  of  the 
Western  Planes  may  be  found  on  nth  street,  N.  W.,  loth  street,  N.  E. 
The  Eastern  Plane  is  best  seen  on  Indiana  avenue  and  at  the  Peace 
Monument.  A  magnificent  specimen  stands  in  the  center  of  Lincoln 
Square  on  East  Capitol  street. 
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The  American  Linden  (Ttlia  Americana)  numbers 
Most  of  them  are  on  Massachusetts  avenue,  which  has  foi 
four  miles  in  length.  In  early  summer  they  are  at  their  bi 
flowers  fill  the  street  witb  their  fragrance.  They  need  an 
are  apt  to  suffer  much  from  the  drought.  They  seem 
planted  too  close  in  this  cky  and  have  grown  v«ry  little  ir 

The  Tulip  Tree  (Liriodendron  Tulipifera)  numbers  ne 
sand.  It  can  hardly  be  considered  a  good  curb  stone  tree 
good  conditions  In  Its  development.  It  is  fine  In  appear 
well  on  wide  parkings,  as  on  i6th  street,  whidi  it  occtipl 
Norway  Maples,  the  later  along  the  curb. 

The  Carolina  Poplar  (Populus  Monilifera)  numbers  a 
sand  and  was  probably  planted  on  account  of  its  rapid  gi 
good  curb  stone  tree  in  many  respects,  is  assertive,  free 
of  good  foliage.  Its  bad  qualities  are  brittle  limbs.  w4ii 
broken  by  storms  and  a  presistency  of  root  growth  that  i: 
walks.  Money  considerations  have  doomed  them  and  t 
replaced  with  more  desirable  trees. 

The  Aspen  Poplar  (Populus  Alba)  and  .\sh-leaved 
Negundo),  numbering  about  two  thousand,  although  of 
have  been  condemned  as  street  trees  on  account  of  their  liat 
of  insects. 

The  Ginkgo  or  Maiden  Hair  Tree,  although  few  in 
has  been  found  to  be  a  gopd  curb  stone  tree.  Tlie  Pin  C 
the  parking  on  East  Pennsylvania  avenue,  has  shown  itsel 
for  on  avenue  or  widely  parked  street. 

The  Calalpa,  along  the  same  avenue,  will  be  removi 
future.  Horse  Chestnut  trees  have  been  grown  with  som 
on  i3th  street,  N.  W,,  but  cannot  be  called  a  good  street  tr 

The  Sugar  Maple,  although  a  queen  among  trees,  ni 
care  for  an  Ideal  street  tree.  No  success  has  been  had  In 
It,  althougli  it  may  be  said  that  attempts  have  not  been 
fine  specimen  stands  in  the  parking  northwest  of  Thomas 

The  Red  Oak  planted  on  12th  street,  where  surrou 
conditions,  has  been  a  great  success. 

If  required  to  arrange  a  list  of  the.  trees  in  this  city  in  the  order  of 
their  merit  and  in  the  light  of  what  has  been  here  shown.  I  should  place 
the  Silver  Maple,  Norway  Maple  and  Eastern  Plane  side  by  side  in  the 
first  rank.  Then  the  Ginkgo  and  Western  Plane  and  last  those  that 
require  extra  care  and  are  well  fitted  for  wide  parkingis.  the  Americaa 
Linden,  the  Oak  and  Sugar  Maple. 

The  planting  and  care  of  trees  in  Washington  grows  from  year  to 
year  and  the  future  will  probably  demand  more  skill  and  judgment  than 
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in  years  past.  About  $20,000  is  spent  anntfally,  most  of  it  in  the  care  of 
old  trees.  From  one  10  three  thousand  young  trees  are  planted  during- 
the  spring  and  fall  of  each  year.  The  nursery  has  several  thousand  trees 
of  t4i«  best  varieties  ready  for  planting.  After  two  or  three  years  as 
seedlingfs  and  four  or  five  years  in  the  nursery  rows  they  are  taken  up 
\\ith  no  dirt  to  their  roots  and  placed  on  tfhe  street  in  holes,  from  which 
four  or  five  cart  loads  of  the  original  soil  have  been  removed.  They 
arc  then  filled  around  with  suitable  earth  and  a  box  placed  over  for  pro- 
tection. These  boxes  are  seven  feet  in  height,  16  inches  square  at  the 
bottom  and  10  inches  at  the  top,  built  of  strips  1x3  inches.  They  are 
held  by  four  stakes  driven  into  the  ground  on  each  side  in  a  slanting 
direction  and  nailed  to  the  box.  Leather  straps  are  nailed  to  the  top 
of  the  box  and  passed  arotmd  tiie  tree  to  prevent  any  injury  to  the  bark 
b^  rubbing  m  windy  weather.  These  boxes  are  not  an  ornament  to  the 
street,  but  are  an  absolute  necessity  for  the  protection  of  young  trees. 
Aher  the  tree  has  gained  sufficient  strength  the  box  is  removed  and  a 
wire  netting  six  feet  long  is  fastened  around  the  tree.  It  costs  about 
thirty-five  cents  per  tree  and  some  forty  thousand  trees  are  protected  in 
this  way. 

The  proper  distance  to  space  trees  depends  on  the  locality  and 
\'ariety.  Too  close  planting  was  done  during  the  first  year  of  the  Commis- 
sion, the  distance  along;  curb  being  from  twenty  to  twenty-five  feet.  From 
thirty  to  forty-five  feet  is  now  considered  better  limits. 

The  trimming  of  trees  is  a  bone  of  contention  among  authorities 
as  to  time,  manner  and  extent.  It  is  certain,  however,  that  some  city 
trees  must  be  trimmed  and  trimmed  severely  at  some  time  if  they  are 
expected  to  last  long. 

This  outline  is  presented  as  a  study  of  the  history  of  this  enterprise 
and  some  personal  obeservations  of  late  years.  The  experience  of  twenty- 
iive  years  has  not  resulted  in  a  unanimity  of  opinion  in  the  Commission 
itself,  as  evidenced  by  a  report  signed  by  the  three,  one  of  wliom  had 
this  reservation,  "approved  as  to  facts  but  not  as  to  opinions."  , 

I  therefore  beg  to  offer  these  facts  .and  opinions,  leaving  others  the 
privilege  of  making  their  own  selection. 


REPORT  FROM  THE  COMMITTEE  ON  ELECTRIC 

STREET  LIGHTING. 

F.  W.  CAPPELEN,  CITY  ENGINEER,  MINNEAPOLIS.  MINN..  CHAIRMAN. 

To  THE  American  Society  Municipal  Improvement — Gentlemen: 

Having  had  the  honor  for  three  years  to  be  a  member  of  your  Com- 
mittee on  Electric  Street  Lighting,  I  am  fully  aware  of  the  fact  that  it 
it  a  very  difficult  proposition  to  make  a  report  this  year  that  will  be  of 
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as  much  interest  as  the  reports  previously  made  by  Mr.  Cabot,  formerly 
the  chairman  of  this  committee.  As  Mr.  Cabot  stated  last  year,  it  is  a 
very  unsatisfactory  task  to  obtain  proper  information  through  corre- 
spondence. But  as  this  appears  to  be  the  only  method,  your  committee, 
particularly  Mr.  Hunter,  of  Allegheny,  and  your  humble  servant,  entered 
into  correspondence  with  all  the  cities,  some  one  hundred  and  eighty, 
which  in  1896  answered  the  committee's  inquiries.  Your  committee  de- 
sired particularly  to  find  out  if  any  changes  in  prices  per  lamp  per  year 
had  taken  place  during  the  last  two  years.  It  is  therefore  a  pleasure  to 
be  able  to  report  that  reductions  have  been  made  in  the  following  cities: 

2,000  CANDLE  POWER  LAMPS.  tl  ^       y  tS*^ 

City.  Price  in        Price  in      "g  o  o  c-2  2 

Schedule.        1806.  1898.         o'C**"  o  fc  g^ 

U  g^     O  a"* 

Boulder,  Colo All  night $108.00  $96.00  2  5 

Greely,  Colo To  midnight 150.00  93.00  5  i 

Galesburg,  Ills Moonlight I35  «>  75.00  . .  i 

Jcliet,  Ills All  night 100.00  90.00  ..  5 

Frankfort,  Ky All  night 68.00  80.00  5  3 

Keokuk,  Iowa Moon 68.00  75.00  10  5 

Saginaw,  Mich All  night 105.00  95.00  5  3 

Minneapolis,  Minn.. .  All  night 150.00  118.00  i  i 

Minneapolis,  Minn.. .  Moon 125.00  100.00  i  i 

Red  Wing,  Minn Moon 144.00  90.00  o  3 

St.  Cloud,  Minn All  night 120.00  80.00  ..  i 

Marshall,  Mo Moon 80.00  60.00  3  i 

Fall  River,  Mass All  night 15985  i3i-40  4  5 

Worcester,  Mass All  night 127.00  1 16.80  3  3 

Omaha,  Neb All  night 120.00  ii4-50  2  6 

G!en  Falls,  N.  Y All  night 109.50  9125  3  5 

Utica,  N.  Y All  night 12775  124.00  2  5 

Lorain,  O Moon 60.00  65.00  o  5 

Philadelphia,  Pa All  night 128.00  119.01  ..  i 

Dallas,Tex Moon 90.00  75.oo  3  i 

Montpelier,  Vt 7800  43.00  i  3 

1,200  CANDLE  POWER  LAMPS. 

New  Haven,  Conn...,  All  night 109.00  98.55  3           3 

Pittsfield,  Mass All  night 100.00  95.00  . .  Moon 

Pittsfield,  Mass Moon 65.00  62.00  ..  Moon 

Cambridge,  Mass....  All  night 115.00  100.00  i            i 

Summerville,  Mass... All  night 120.00  110.00  5           o 

Butte,  Mont Moon 168.00  144.00  o           3 

Hudson,  N.Y All  night 11400  198.00  4           5 

N.  Tonawanda.  N.Y.  All  night 78.00  84.61  5.          i 

Brooklyn,  N.Y All  night 127.75  124.10  i"          i 

Watertown,  Wis Moon 66.00  55.00  2           3 


rn. 
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It  will  be  seen  that  an  increase  has  taken  place  in  four  cities  with  a 
rtducion  of  contract  time  while  a  reduction  has  been  made  in  27  cities, 
but  not  always  has  the  con'tract  time  been  increased. 

For  all  the  other  cities  included  in  the  comprehensive  table  pub- 
lished by  this  society  in  the  annual  report  of  1896  no  changes  have  taken 
place,  hence,  it  is  useless  to  cause  a  repetition  of  said  table  to  be  printed. 

Last  year  the  Committee  on  Electric  Lighting  caused  the  statistics 
gathered  by  the  General  Electric  Company  of  Schenectady  to  be  printed 
iti  the  annual  report  for  1897  without  comment. 

The  averages  that  can  be  deducted  from  said  report  check  very  well 
in  general  with  similar  averages  obtained  from  your  committee's  report  in 
'96.  But  it  will  probably  be  rather  surprising  to  you  to  learn  that  said 
General  Electric  Company's  statistics  do  not,  as  far  as  can  be  found,  con- 
tain the  figures  of  cost,  etc.,  pertaining  to  a  single  city  owning  and  operat- 
ing its  own  municipal  plant. 

It  of  course  n;iay  be  that  the  General  Electric  Company  simply 
wanted  to  show  contract  figures,  without  bothering  with  statistics  from 
cities  owning  their  own  plants.  The  following  cities  operate  their  own 
plants  to-day: 


Plant. 


Prescott,  Arizona. . . . 

South  Norwalk,  Conn  100 

t Jacksonville,  Fla 375 

Blomington,  111 300 

Chicago,  111 

Champaign,  111 ^2 

LaBalle,  111 98 

Ottawa,  III 133 

Kendallville,  Ind 60 

Topeka,  Kan 184 

Emporia.  Kan 57 

Bangor,  Me 152 

Reading,  Mass 158 

Bay  City,  Mich iSr 

Detroit  Mich ....  J744 

Savannah,  Mo 26 

St.  Joseph.  Mo 369 

Dunkirk,  N.Y 75 

Fredonia,  N.Y 58 

Hatnilton,  O 216 

Columbus,  O 390 

Marietta.  O 112 

Martin's  Ferry,  O 100 

Tacoma.  Wash 

5  Fort  Worth,  Tex....  68 


No.    Candle 
lamps  power 

209      2000 


2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
1200 
2000 
2000 
1200 
2000 
2000 
2000 
2000 
2000 
2000 
2000 


Cost  of 

( 

Z!ost  per 

Cost  of 

plant 

Schedule 

year 

plant 

per  Imp 

Moonlight 

$41.27 

$35,000 

$169 

Moonlight 

60.22 

14,000 

140 

All  night 

90.00 

14.000 

373 

Moonlight 

60.00 

83,000 

277 

All  night 

100.00 

■   ■  • 

Moonlight 

64.30 

• 

•  •  ■ 

Moon  light 

46.00 

12,400 

126 

All  night 

57.50 

•  •  • 

All  night 

30.00 

8,000 

133 

Moonlight 

56,21 

47,000 

255 

All  night 

108.00 

•  •  • 

All  night 

45.00 

40,000 

263 

All  night 

65.00 

35,000 

221 

All  night 

49,00 

32,674 

180 

All  night 

83.50 

750,000 

•  •  • 

Special 

37.78 

12,000 

461 

Moonlight 

57.00 

92,000 

249 

Moonlight 

45.50 

21,000 

280 

Moonlight 
All  night 
All  nig;ht 
Moonlight 
Moonlight 


2000      Moonlight 


42.00 
75.00 

74.50 
39.00 

•  •  •  • 

100.00 
64.48 


100,000        463 


18,000 
21,000 

44,000 


160 
210 

•  •  • 

647 


tAlso  provides  for  320  32  candle  power  incandescent  lamps. 
§Also  provides  for  400  32  candle  power  incandescent  lamps. 
Ottawa  price  includes  10  per  cent,  for  interest  and  depreciation. 
Bangor  price  includes  4  per  cent,  for  interest. 
Hamilton  price  includes  interest  and  depreciation. 
Fort  Worth  price  includes  6  per  cent,  for  interest. 
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The  general  prices  given  are,  of  course,  very  low,  but  it  is  very  diffi- 
cult to  get  the  right  information  as  to  what  is  included  in  the  price  per 
lamp. 

Of  these  cities  the  Detroit  plant  is  the  most  conspicuous  one  and  as 
probably  not  all  of  you  have  read  The  Engineering  News'  editorial  com- 
ments on  t4ie  Detroit  Light  Commission's  last  report,  some  of  diese  de- 
ductions are  herewith  presented  in  the  hope  that  the  convention  will 
discuss  some  of  the  most  important  features  that  are  not  genenJly  as  fully 
considered  as  they  ought  to  be  when  municipal  ownership  of  light  plants 
is  being  advocated  in  various  communities,  viz:  Interest,  depreciation 
and  taxation.  These  very  features  have  received,  probably,  the  most 
thorough  consideration  of  any  city  in  the  country  in  the  last  contract  for 
electric  lighting  between  the  City  of  Boston  and  the  Boston  Electric 
Light  Company,  and  the  comments  of  The  Engineering  Record  of  Oct. 
1st  upon  th«  contract  will  be  presented  with  the  same  object  in  view  as 
suggested  with  reference  to  the  Detroit  plant. 


THE  HrcrESS  OF  THE  DETROIT  Ml'NICIPAL  ELECTRIC   LIGHTING  PLANT. 

(From  Engineering  News,  Sept.  8th,  1898.) 

*'The  city  of  Detroit,  as  most  of  our  readers  will  recall,  has  made  the 
largest  venture  in  the  way  of  a  municipal  lighting  system  of  any  city  in 
the  United  States. 

"The  subject  of  municipal  lighting  has  been  extensively  discussed  and 
bitterly  fougiit  over  during  the  past  ten  years.  Advocates  of  municipal 
ownership  have  magnified  xM  savings  which  they  claimed  would  be  made 
when  cities  ceased  to  rely  on  private  companies  to  light  their  streets.  The 
opponents  of  municipal  ownership,  on  the  other  hand,  have  urged  that 
the  loss  through  incompetent  and  dishonest  officials  and  employees,  in 
the  case  of  municipal  plants,  would  leave  the  taxpayers  in  a  worse  state 
than  when  lights  were  secured  by  contract. 
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^'TABLE  I. — Investment  and  Output  of  the  Detroit  Municipal  Electric 
Lighting  Plant. 

Tear  eoObog  Jrme  80.  1897.  1888. 

Total  investment* $721,400  $771,297 

Investment  per  arc  lamp 337-88  293.69 

Investment  per  incand.  lamp 18.93  18.52 

Plant  capacity,  arc  lights 2,000  2,250  * 

Plant  capacity,  incand.  light 3,000  3i500 

Av.  arc  lights  actually  operated 1,564  i,744 

Same  for  incandescent 3f064  3)90i 

Total  hours  operated,  arcs 3,79oh.  55m.  3,786h.  20m. 

Average  hours  operated loh.  23m.  loh.  23m. 

Total  scheduled  lamp-hours,  arc 5,873,295  6,505,352 

Total  hours  of  out  lamps 1,371  7,465 

Total  hours  lamps  actually  burned 5,871,924  6,497,887 

K-W.  hrs,  output,  arc 2,716,628  2,975,019 

K-W.  hrs,  output,  incandescent 263,784  306,596 

K-W.  hrs  output,  total 2,980,412  3,281,615 

Total  coal  purchased,  lbs 15,032,230  17,075,525 

Lbs.  used  per  K-W.  hour 5.01  5.23 

Cost  of  coal  per  ton $2.06  $1.97 

Cost  of  coal  per  lb.,  cts 0.103  0.098 

Cost  of  coal  per  K-W.,  hour,  cts 0.516  0.513 

Number  of  men  employed 105  93 

Total  pay-roll  for  year $76,394  $65,660 

Total  operating  expense   110,141  99,713 

Cost  per  K-W.,  hour,  cts 3.696  3.038 

Cost  per  lamp-hour,  arc  cts 2.3  2.2 

♦Exclusive  of  Belle  Island. 

"It  is  of  no  small  interest,  therefore,  to  see  just  what  results  are  ob- 
tained in  practice  and  see  how  they  compare  with  those  which  were  so 
confidently  predicted  a  few  years  ago.  The  third  annual  report  of  the 
commiss.ion  in  charge  of  the  Detroit  lighting  system  is  before  us.  It 
covers  the  year  ending  June  30,  1898.  As  this  is  th€  third  year  of  the 
plant's  operation,  it  may  be  safely  assumed  that  it  is  now  on  a  fairly  per- 
manent basis.  Both  machinery  and  employees  are  well  broken  in,  and 
the  plant  is  old  enough  for  the  item  of  repairs  and  renewals  to  represent 
something  like  a  steady  figure. 

"To  give  first  a  little  of  the  past  history :  The  Public  Lighting  Com- 
mission of  Detroit  was  created  by  the  Michigan  legislature  in  March, 
1893.     Its  six  members  were  appointed  by  Mayor  (now  Governor)  H.  S. 
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Pingree,  with  the  approval  of  the  city  council,  and  un 
plans  and  specifications  were  prepared  and  contracts  i 
municipal  street  lighting  plant.  The  first  annual  repo 
sion,  describing  the  construction  of  the  plant,  was  revii 
ing  News  of  Aug.  13,  1896. 

"Turning  now  lo  the  report  of  operations  for  Ihe  tl 
xxs  consider  first  Ihe  cost  of  the  plant. 

"On  June  30,  1897.  the  total  cost  of  the  entire  p\: 
Belle  Island  plant  ($7,8zO,  amounted  to  $721,400,  or 
$337-88  per  arc  lamp,  and  $18.93  P^f  incandescent  lamp, 
time  a  plant  capaidty  of  3,000  arcs  and  3,000  16-c.  p.  in 
For  the  fiscal  year  ending  June  30,  1890,  tSie  figures  fc 
also  excluding  die  Belle  Island  plant  ($18,848).  are:  Ti 
t  cost  per  arc  lamp,  $293.69;  per  incandesc 
n  capacity  figures  of  3,350  arcs,  and  3,50a  ii 

"It  may  be  said  here  that  the  investment  in  machin 
included  in  the  above  total  comprises  7  Peck  boilers, 
engines  of  240  to  340  HP,.  20  arc  dynamos  of  50  K-' 
2-57H  K-W.  arc  dynamos,  3  Westinghouse  engines,  3-3; 
incandescent  dynamos,  1,8142  arc  lamps,  3.901  incanda 
poles  and  394  miles  of  wire,  and  all  auxiliary  apparatv 
condensers,  feed-water  heaters,  etc. 

"In  Table  I,  the  figures  lor  investment,  output,  etc., 
1897  and  1898.  It  will  be  seen  that  t^e  investment  pi 
considerably  reduced  through  the  extension  of  the  ligl 
little  or  no  increase  in  the  power  station  machinery,  an 
ing  expenses  have  been  largely  rediKed.  Table  II  sho 
omy  has  b«en  chiefly  effected  in  the  item  of  maintetu 
expense  and  the  various  items  in  the  table  will  repay 
those  interested  in  electric  station  economy.  In  Table 
expenses  have  been  arranged  as  percentages  of  a  total. 

"It  will  be  seen  that  the  station  operation  and  the  Itei 
maintaining  and  operating  the  lamps  made  up  66.48%  O 
ing  expenses  during  1897,  and  74,11%  during  1898,  ( 
7.63%,  which  was  accompanied  by  a  corresponding  3ecj 
partments.  The  total  operating  expenses  given  in 
decrease  from  3.696  cts.  to  3.038  cts.  per  K-W.  hour  ( 
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"TABLE  II. — Operating  Expenses  for  12-Month  Ending  June  30,  of  the 

Detroit  Municipal  Lighting  Plant. 

1807  afiOe        ZWrereooe 

<JHABGrBD  AXlAJNaT  OVirtal  Total  Per  K-W.    Per  K-W.    !P«r  K-W. 

1697  11898  bow.*  teMir.t  boor. 

Maintenance: 

Bldgs.,  track,  dock,  etc.$  810.71  $1,452.86  

Steam  plant 2,544.64  2,331.16  

Electric  plant 1,461.29  3,041.19  

Misc.  tools,  m'ch'y,  etc.  546.63  725.17  

Conduits 1,354-96  697.79  

Towers  and  lamp  posts.  4,056.26  2,092.38  

Arc  lamps 5,824.34  2,440.02  

Lines 6,982.23  3,52504 


Total  maintenance.  .$21,581.06  $16,305.61   $0.00724  $aoQ497  $0.00227 
Executive: 


SaL  Sec'y  and  Electr. . .  3,700.00  3,799.92 

Printing  and  Stationery  962.08  574.44 

Store  room 1,219.71  1,145.61 

Clerk's  and  office  exp. .  2,339.96  i,55i.59 

Civil  engr'g  and  draft'g  i,73i,54  i,399.oi 


Total  executive $9,953-29    $8,470-57  $000333   $0.00258  $0.00075 

Station : 


Oils 1,445.55  1,058.16  0.00049  0,00032 

Waste 250.68  212.67  .00009  .00007 

Coal 16,717.15  17,857-72  .00561  .00544 

Miscellaneous  supplies.  2,396.29  954-50  .00070  .00029 

Wages 19,966.69  22,004.39  .00681  .00670 


Totel  station $10,776.36  $42,087.44  $0.01370   $0.01282   $0.00088 

Lighting: 

Trimm'g  and  patroll'g.  23,256.76    20,628.71  

Carbons 7."8.o5      7,765.82 

Incand.  lamp  renewals.  \     662.33  f      956.70  

Incand.  lamp  expense. .  /  1       453-1^ 

Globes  and  nets 49290        460.61  

Miscellaneous 95-66        495-17  

Belle  Isle  Park 1,04530  


Total  lighting $32,411.38  $31,805.47  $0.01088  $0.00969   $0.00119 

Shop   expense $5,207.79       $716.39  $0.00174  $0.00022   $0.00152 

Injuries  and  damages 211.50         32770  .00007  .00010       .00003 

Total  expense $110,14138  $99,713-18  $0.03696  $0.03038  $0.00658 


♦Total  K-W.  hrs.  output,  2,980.^12. 
tTotal  K-W.  hrs.  output,  3,281,615. 


»•   y 
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^ 'There  was  an  increase  for  1898  over  1897  in  total  output  of  301,203  K-W. 
houfs  to  operate  180  arc  and  837  incandescent  lamps  installed  during  the 
year. 

"It  will  be  seen  that  the  above  figures  do  not  give  the  total  cost  per 
lamp  per  year,  which  is  the  basis  on  which  figures  for  street  lighting 
are  most  frequently  compared.  We  will  ascertain  this  a  little  later;  but 
first  let  us  see  what  arc  lamps  cost  the  city  wilien  it  secured  its  light 
by  contract. 

"The  average  number  of  arc  lamps  actually  operated  and  the  cost  for 
each  year  from  1884  to  1894  is  g^ven  in  Table  IV,  which  is  reprinted  from 
the  report  of  the  commission  for  1896. 

"Number  of  Arc  Lamps  and  the  Cost  to  the  City  from  1884  to  1894. 


^'TABLE  III. — Percentage  of  Operating  Expenses  of  the  Detroit  Munici- 
pal Lighting  Plant,  Charged  to  Each  Department. 

^^'^'^'^'^^™™'"'          WngeB,      Stwe©.     TVrtail.        Wii«e».      StorM.     TWal.  In  totals 

Maintenance 15.13        4.45      19.58      11.84        4.51       16.35  3-23^ 

Executive 8.06          .96        9.02        7.69          83        8.50  .$2% 

Station 18.95      18.09      37-04      22.07      20.14      4221  5.i7§ 

Trimming 21.61        7.83      29.44      22.0}^        9.83      31.90  2.46§ 

Shop 4.13          .60        4.73          .51          .20          .71  4.02$ 

Injuries  &  damages      .01          .18         .19       ....          .33         .33  .145 

teMM^MB^                                            WHH^HI^^                                            ^^I^MMM^                                             ^^^^HMH*                                            ^Mam^HBM                                            ^~^^H^^  ^BMW-^i^BB 

Total 67.89      32.11     100  64.16      35.84    100  

^Decrease.     §Increase. 

TABLE   IV. 

Total  No.                   Pafal  to  ATec«g» 

Year.                                                                   of  huavsm.               Gompiasiles  per  1uii|K 

1884 : 24       $3,650  $150 

1885 300       71,982  240 

1886 382       91,571  240 

1887 565        115,490  204 

1888 608      117,370  193 

1889 702       128,063  182 

1890 719      137,937  192 

I89I 1,031      133,717  130 

1892 1,168      152,283  130 

1893 1,279      164,831  129 

1894 1,279      169,360  132 

* 

"In  April,  1893,  bids  were  asked  for  lighting  the  city  for  periods  oi 

from  one  to  ten  years.    The  bids  submitted  by  the  local  electric  lighting 
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company  ranged  from  $154  per  lamp  for  one  year  to  $102.29  per  lamp  for 
ten  years;  $124  being  the  price  asked  for  Bv^  years.  If  the  ten-year  agree- 
ment .had  been  entered  into,  and  if  th«  number  of  lamps  had  increased  at 
the  same  rate  that  actually  did  occur,  Table  IV  should  receive  the  follow- 
ing addition: 


1895. 
1896. 

1897. 
1898. 


•No. 

AddMJmx 

Oh* 

of  lampv. 

tottlcost. 

perlMnp. 

1,297 

$173,538 

$133.80 

1,483 

151,562 

102.20 

1,564 

159,804 

102.20 

i»Z44 

178,236 

I02.2Q 

"In  ascertaining  the  present  actual  cost  of  Detroit's  street  lighting  it  is 
necessary  to  consider  the  matters  of  interest,  taxes  and  depreciation, 
which  are  not  included  in  the  figures  given  in  Tables  II  and  III. 

"The  two  previous  reports  of  the  commission  have  both  been  justly 
criticised,  because  in  their  computation  of  the  cost  per  lamp  these  items 
were  not  sufficiently  considered.  Thus  in  the  first  year's  report,  interest 
on  the  bonds  Issued  to  build  the  plant  was  included,  but  no  mention  was 
made  of  taxes  or  depreciation.  In  the  report  for  the  year  ending  June 
30,  1897,  interest  and  taxes  were  fairly  esthnated;  but  depreciation,  for 
some  inscrutable  reason,  was  figured  on  the  boiler  plant  alone. 

"In  the  1898  report,  however,  all  three  items  are  included,  and  we  find 
figures  as  follows: 

Interest  at  4%  on  $750,000,  which  is  taken  as  the  average  invest- 
ment  $30,000 

Depreciation  at  3%  on  $750,000 22,500 

Taxes  at  $17.68  per  $1,000  for  city  and  $3.24  per  $1,000  for  state  on 

$400,000,  the  estimated  assessed  valuation 8,368 


Total $60,868 

"This  proportioned  on  the  basis  of  electrical  output,  gives  $55,207 
chargeable  to  arc  lighting  and  $4,660  to  incandescent  lighting.  Dividing 
the  amount  chargeable  to  arc  lighting  by  the  number  of  arc  lamps  (1,744), 
gives  a  cost  of  $31.65  per  lamp  per  year.  Adding  this  to  the  operating 
expenses  of  $51.85  per  lamp  per  year  and  we  have  $83.50  as  the  total 
cost  to  Detroit  per  arc  lamp  for  the  year  ending  June  30,  1898. 

"Does  this  represent  fairly  the  actual  cost  to  the  people  of  Detroit, 
so  that  we  can  fairly  compare  this  figure  with  the  figures  for  contract 
service  given  above,  or  with  the  amount  which  other  cities  pay  for  elec- 
tric lighting? 

"Concerning  the  operating  expenses,  it  will  be  generally  agreed  that 

these  fairly  represent  the  actual  cost  of  running  the  works.  The  only  thing 

wiiich  appears  at  all  doubtful  is  whether  the  saving  in  maintenance  account 
f 
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has  not  been  made  by  putting  off  to  a  tn 
renewals,  which  ought  to  have  been  made  to  keep  the  plant 
dition.  If  this  is  the  case,  however,  it  will  show  in  the  ex{ 
a  year  or  two  hence.  The  itWerest  estimate  is  certainly  fa 
can  borrow  money  at  4%,  the  rate  named.  The  tax  allowi 
hardly  be  questioned  by  even  the  most  rabid  opponent  of  n 
ership.  When  we  come  to  the  item  of  depreciation,  howe- 
sure  to  arise.  Partisans  of  electric  lig'ht  companies  will  a 
sume,  that  7%  to  10%  is  the  least  that  should  be  allowed,  an^ 
the  depreciation  which  has  been  experienced  in  every  cl«ctri 
■established  prior  to  1890  through  the  advent  of  impfx>ved  mj 
the  past  is  not  always  a  saCe  guide  to  the  future.  It  is  true 
the  machinery  o(  ten  years  ago  is  obsolete  now;  but  it  is 
■certain,  or  even  probable,  that  the  same  radical  revolution 
inditstry  will  be  affected  in  the  ten  years  to  come.  Thei 
when  progress  in  steam  engine  design  was  exceptionally  1 
old  throttling  low-speed  engines  were  fast  made  obsolete  by 
cut-off  engines  of  ihe  Corliss  type.  But  at  the  present  t 
many  engines  runninjt  which  were  built  before  1880  and  d 
and  economical  service,  too. 

"Let  U3  see  what  a  3%  allowance  for  depreciation  mes 
that  if  3%  of  the  cost  of  the  plant  is  laid  aside  each  year  a 
a  sinking  fund,  with  interest  at  4%,  then  at  ihe  expiratit 
21  and  22  years  that  fund  will  have  accumulated  to  an  amoui 
cost  of  the  plant.  Of  course,  the  plant  itself  will  not  be  va 
time.  A  considerable  part  of  it  will  be  worth  nearly  as  m 
but  we  may  fairly  offset  the  value  which  it  will  then  ha" 
increase  in  the  cost  of  repairs  which  may  be  expected  as  ti 

"Now,  the  question  is  whether  21  years  is  too  long  a  tim 
average  life  of  the  plant.  We  are  inclined  to  think  that  it 
depreciation  allowance  of  4%,  corresponding  to  an  average 
less  than  18  years,  would  be  a  more  accurate  estimate  to 
actual  cost  of  electric  light  in  Detroit. 

"There  is  one  other  item  which  ought  to  be  included 
plant's  expense  account  to  determine  the  actual  cost,  and  thi 
True,  the  city  does  not  insure  the  plant,  and  we  do  not  qii 
dom  in  adopting  this  course.  Nevertheless,  the  element  < 
by  fire  is  as  much  an  item  in  the  cost  of  producing  elect 
is  in  any  manufacturing  industry. 

"Suppose  we  allow  an  extra  1%  for  depreciation  and  I^ 
on  the  investment  of  $750,000,  this  will  add  $15,000  to  the  an 
-and  will  make  the  total  cost  per  arc  lamp  per  annum  $92.10 
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"It  will  be  seen  from  the  above  that  Detroit  is  certainly  effecting  con- 
siderable saving  over  what  she  would  have  expended  had  she  accepted 
the  bid  of  $102.20  per  lamp,  which  was  made  in  1893  by  the  Detroit  Light- 
ing Company  for  a  ten-year  contract.  A  saving  in  round  numbers  of  $10 
per  lamp  per  year  means  $17,440  per  annum  with  the  present  number 
of  Iiamps.  On  the  other  hand,  it  seems  to  be  clear  that  the  company,  in 
making  its  bid,  named  about  as  low  a  figure  as  it  could  afford  and  leave 
itself  a  profit  that  would  make  the  business  worth  doing.  The  company 
would  have  had  to  pay  probably  6%  interest  as  compared  with  the  city's 
4%,  and  it  would  have  had  to  meet  the  contingency  of  failing  to  secure  a 
renewal  of  the  contract  at  the  end  of  ten  years,  which  would  have  left 
its  plant  on  its  hands.  Thus  it  would  have  been  obliged  to  figure  on  a 
much  higher  rate  of  depreciation  than  the  citv. 

"On  the  other  hand,  the  company  would  have  had  the  great  advantage 
of  doing  commercial  as  well  as  street  lighting;  and  this,  it  seems  to  us, 
is  the  weakest  point  in  the  operation  of  the  Detroit  municipal  plant.     It 

« 

is  evident  on  the  slightest  thought  that  to  furnish  electric  light  to  a  town 
or  city,  at  the  least  possible  cost,  one  concern  should  underake  both  the 
public  and  private  lighting. 

"As  it  is,  the  City  of  Detroit  appears  to  be  getting  its  street  lighting 
done  more  cheaply  than  any  private  company  would  undertake  that  work, 
unless  it  were  guaranteed  a  monopoly  for  a  long  term  of  years.  Com- 
parison with  the  prices  paid  in  other  cities  also  results  in  a  favorable 
showing  for  Detroit." 

Considering  the  prices  in  the  table  furnis-hed  by  your  Committee  on 
Electric  Street  Lighting  in  1896,  we  find  the  contract  cost  in  31  states  for 
2,000  c.  p.  lamp  all  night  schedule  to  be  $94.21,  and  according  to  the  sta- 
tistics furnished  last  year,  taken  from  the  General  Electric  Company  of 
Schenectady,  N.  Y.,  the  average  contract  price  in  46  states  was  $101.18, 
and  using  the  figures  given  in  cities  where  reductions  in  prices  have  been 
made  since  1896 — ^viz:  the  contract  price  this  fall — ^we  have  an  average  of 
$90.    It  will  therefore  be  seen  that  Detroit  compares  favorably. 

Detroit  does  not,  however,  compare  so  well  with  other  cities  oper- 
ating their  own  plants;  for,  according  to  the  figures  for  such  cities,  given 
previously,  the  average  price  for  all  night  service,  2,000  c.  p.  lamps, 
is  only  $74-75- 

These  figures  are,  however,  surely  not  absolutely  correct  as  before 
stated;  it  is  not  known  generally  if  taxes,  insurance  and  depreciation  and 
interest  have  been  properly  considered. 
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THE  WEW  PUBLIC   LIOHTINO  CONTBACT  IN  BOSTON. 

(From  Engineering  Record,  Oct.  i,  1898.) 

"The  electric  lighting  of  the  streets  and  parks  of  Boston  is  mainly 
done  by  the  Boston  Electric  Light  Company,  which,  like  every  other  sim- 
ilar corporation  in  Massachusetts,  is  subject  to  tfie  jurisdiction  of  the 
Board  of  Gas  and  Electric  Light  Commissioners  over  the  prices 
charged  by  it  for  public  and  private  lighting.  The  company  addressed  a 
letter  to  Mayor  Josiah  Quincy  a  few  months  ago,  calling  attention  to  the 
fact  that  it  was  building  a  new  station  to  replace  all  its  plants  not  in  the 
East  Boston  district.  The  machinery  was  about  to-be  ordered,  and  it  was 
necessary  for  the  city  to  decide  upon  the  class  of  lights  it  wanted  bef<H'c 
finally  determining  the  type  of  dynamos  which  would  be  installed.  This 
situation  led  to  an  agreement  between  the  city  and  the  company  which 
contains  many  novel  features,  and,  to  a  certain  extent,  makes  the  com- 
pany merely  in  agent  through  which  the  city  secures  the  electric  lighting^ 
of  its  streets  and  parks. 

"The  present  charges,  35  and  34  cents  per  light  per  night  for  street 
and  park  purposes  respectively,  are  left  as  fair  for  the  2,365  lights  now 
in  service.  But  not  only  is  a  material  reduction  in  the  cost  of  lights  pro- 
vided for  by  a  sliding  scale  as  the  number  increases,  but  there  is  a  further 
provision  enabling  the  city  to  have  the  price  revised  by  arbitration  every 
two  and  one-half  years,  so  that  it  shall  not  yield  to  the  company,  after  it 
has  met  that  portion  of  its  operating  expenses  and  depreciation  account 
properly  chargeable  to  its  public  lighting  business,  more  than  the  actual 
return,  not  exceeding  6%  in  any  event,  which  it  pays  on  the  capital 
invested  in  the  business.  If  the  company  pays  a  larger  dividend  than  6% 
during  the  term  of  the  agreement,  it  will  have  to  come  from  the  profits 
on  private  lighting. 

"There  are  to  be  three  arbitrators  for  this  purpose— one  appointed  by 
the  Mayor,  one  by  the  company,  and  the  third  selected  by  the  first  two. 
Their  duties  are  clearly  defined  in  the  agreement  and  are  largely  of  the 
nature  of  auditing  accounts.  Eight  duties  are  specified.  First,  they  are 
to  determine  the  proportion  of  the  total  kilowatt-hours  delivered  by  the 
company's  plant  which  is  used  for  public  lighting.  The  City  Engineer 
is  given  permission  to  make  the  necessary  measurements  and  readings  at 
any  reasonable  time,  but  the  inspection  is  to  be  regarded  as  confidential 
and  the  results  made  known  only  to  the  Mayor.  Second,  they  are  to 
determine  the  total  cost  of  the  land  and  plant  used  by  the  company  for 
generating  and  distributing  the  current.  Third  they  are  to  dei^ermine  the 
investment  of  the  company  on  account  of  its  public  business;  this  is  to  be 
regarded  as  the  same  part  of  its  total  investment,  as  the  station  output  for 
public  purposes  is  of  the  total  kilowatt-hours  generated.    In  case  all  three 
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arbitratprs  consider  some  other  method  of  determining  tHis  amount 
fairer  and  more  equitable,  they  may  adopt  it.  Fourth,  they  are  to  ascer- 
tain th«  total  operating  expenses,  including  insurance,  labor,  fuel,  taxes 
and  all  other  outlays  except  payments  on  account  of  depreciation  in 
excess  of  ordinary  repairs.  Fifth,  they  are  to  compute  the  operating 
expenses  chargeable  to  the  public  lighting  service  in  the  same  manner 
specified  for  determining  the  proportion  of  the  total  investment.  Sixth, 
they  are  to  estimate  the  surplus  earnings  of  the  company,  which  are  to 
be  considered  its  gross  annual  income,  less  operating  expenses,  interest 
and  dividends.  They  are  also  to  ascertain  the  percentage  which  the 
annual  surplus  thus  determined  is  of  the  total  investment,  exclusive  of 
land.  Seventh,  they  are  to  make  an  allowance  for  depreciation  in  excess 
of  ordinary  repairs  on  account  of  public  business.  This  is  to  be  computed 
by  taking  the  same  percentage  of  the  value  of  the  company's  investment 
on  account  of  this  business,  determined  as  previously  mentioned,  but  ex- 
cluding the  land,  as  the  total  amount  of  the  imdivided  earnings,  found  as 
just  specified,  is  of  the  company's  total  investment,  exclusive  of  the  land; 
but  no  such  allowance  shall  exceed  7%.  Eighth,  they  are  to  determine 
"an  ailowance  for  interest  or  profits,  computed  at  6%  per  annum  on  the 
company's  investment  on  account  of  its  public  business,  determined  as 
provided  in  the  third  clause  of  this  article.  But  in  case  the  cost  of  any 
part  of  the  company's  investment  shall  have  been  met  by  the  issue  of 
bonds  bearing  interest  at  a  lower  rate  than  6%  per  annum,  and  any  of 
such  bonds  are  still  outstanding,  the  amount  thereof  shall  be  apportioned 
between  the  company's  total  invq^tment  and  its  investment  on  account 
of  its  pu^blic  business,  in  the  proportion  to  electrical  output  measured  as 
provided  in  the  first  clause  of  this  article;  and  the  allowance  provided  for 
in  this  clause  shall  be  computed  on  so  much  of  the  company's  investment 
on  account  of  its  public  business  as  is  represented  by  said  bonds  at  the 
rate  actually  paid  thereon,  and  the  remainder  of  its  said  investment  at  the 
rate  of  6%  per  annum." 

"In  his  message  on  this  contract,  Mayor  Quincy  states  that  the  allow- 
ance of  7%  depreciation  on  the  whole  investment,  exclusive  of  that  in 
land,  was  carefully  considered  before  adoption  and  received  tlie  approval 
of  the  City  Engineer.  The  company  has  not,  in  fact,  been  able  in  the  past 
to  set  aside  as  large  a  percentage  as  this.  The  principle  of  making  some 
sinking  fund  provision  for  a  plant  which  becomes  obsolete  as  rapidly  as 
an  electric  lighting  system  is  considered  the  only  proper  one,  and  the 
Mayor  decided  that  sound  public  policy  required  the  city  to  provide 
for  a  sufficient  allowance  for  depreciation,  rather  than  ignore  this  element 
of  cost,  with  the  result  of  compelling  an  unwarrantable  increase  in  capital- 
ization, tending  to  prevent  the  reduction  in  price  which  should  naturally 
occur  with  increased  business. 
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"Another  unusual  and  important  article  in  the  agreement  is  summar- 
ized in  the  Mayor's  message,  as  follows:  '*It  practically  cotnpels  the  com- 
pany to  adopt  such  improved  methods  and  apparatus  as  may  in  the  future 
be  anywhere  put  into  successful  use,  as  the  arbitrators  are,  in  fixing  the 
price,  to  allow  in  favor  of  the  city  for  any  saving  which  could  be  effected 
by  the  use  of  such  method  or  apparatus,  were  it  adopted.  The  city,  there- 
fore, should  be  able  to  obtain  every  two  and  a  half  years  the  benefit  of  any 
cheapening  which  may  occur  in  the  cost  of  electric  lighting." 

"Such  an  agreement  must,  necessarily,  run  for  a  considerable  time  in 
order  for  the  city  to  realize  the  benefits  "of  a  definite  policy,  and  the 
period  chosen  was  ten  years,  beginning  February  20,  1899.  Any  City 
Council  has  the  power  to  annul  the  contract,  if  it  should  become  neces- 
sary, by  declining  to  make  the  necessary  appropriation  for  paying  for 
the  service. 

"A  secondary  but  important  feature  of  the  agreement  is  that  the  com- 
pany is  to  substitute  the  new  inclosed  arc  ligiits  for  the  old  open  pattern, 
and  to  suspend  them  from  wooden  poles  instead  of  mounting  them  on  top 
of  iron  poles,  as  is  now  the  practice.  This  is  to  be  done  without  charge 
to  the  city,  and  will  relieve  it  of  an  embarrassment  under  which  it  now 
rests,  because  of  its  failure  to  comply  with  a  law  passed  in  1895,  requiring 
the  use  of  well  insulated  poles. 

"The  terms  of  this  contract  show  a  feeling  of  reliance  by  both  parties 
on  the  integrity  and  fairness  of  each  other  which  it  is  gratifying  to  wit- 
ness in  these  days  of  frequent  quarrels  between  city  authorities  and  semi- 
public  corporations.  The  company's  willingness  to  place  whoever  may 
be  Mayor  and  City  Engineer  during  the  next  ten  years  in  possession  of  its 
business  secrets  speaks  well  for  the  public  officials  of  Boston,  and  is  a 
tribute  to  the  past  and  present  Mayors  and  City  Engineers  which  it  is 
a  pleasure  to  record." 


Comparing  the  two  editorials,  viz.:  The  Engifieering  News  on  the 
Detroit  municipal  plant,  and  the  Engineering  Record  upon  the  Boston 
contract,  you  will  find  ample  food  for  reflection  and  discussion. 

Engineering  Xcivs  thinks  3  per  cent,  depreciation  rather  small  and 
favors  4  per  cent.  Ihe  Boston  authorities  have  agreed  that  7  per  cent 
on  the  entire  investment  exclusive  of  land  is  proper.  Engineering  News 
recommends  the  consideration  of  insurance.  The  Boston  people  have 
included  this  item  in  their  agreement.  Personally,  the  writer  in  his  esti- 
mate of  cost  for  a  municipal  plant  in  Minneapolis  considered  6%  a  fair 
amount  for  depreciation,  but  did  not  consider  insurance,  which  will  here- 
after be  done,  however. 
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The  item  of  taxation  diarged  against  the  Detroit  plant  is  certainly,  as 
the  Engineering  News  states,  eminently  fair.  Then  take,  for  instance, 
Minneapolis.  Th€  General  Electric  Light  Company  of  Minneapolis  fur- 
nishes the  city  on  one-year  contract  with  164-2,000-candle  power  all  night 
hinips  at  $118,  and  637-2,000-candle  power  moonlight  lamps  at  $100,  and 
does  a  great  amount  of  commercial  lighting.  The  company  is  now 
assessed  as  follows'- 

Personal  taxes $105,800 

Real  estate ^ 8,850 

Total $114,650 

On  which  is  paid  23  mills  in  taxes,  or  a  total  of  $2,636.95,  as  compared 
with  $8,368  in  Detroit. 

In  conclusion,  your  committee  feels  that  a  great  deal  of  credit  is  due 
the  American  Society  Municipal  Improvements  for  the  reduction  in  cost 
of  electric  street  lighting  throughout  the  country.  Then,  through  the 
society,  the  information  that  has  been  gathered  upon  the  subject  has  been 
brought  right  home  to  the  various  cities. 

Thanking  Mr.  Hunter,  of  Allegheny,  for  his  able  and  conscientious 
assistance  in  the  committee's  work,  I  remain. 

Respectfully  yours, 

F.  W.  CAPPELEN. 
Chairman. 


REPORT  OF  THE 
COMMITTEE  ON  STREET  PAVING 

OF  THE 
AMERICAN  SOCIETY  OF  MUNICIPAL  IMPROVEMENTS. 

COMMITTEE: 

N.  P.  Lewis,  Brooklyn,  N    Y.  (Chairman),  Mem.  Am.  Soc.  of  C.  E. 
\  Edward  B.  Guthrie,  Buffalo,  N.  Y.,  Mem.  Am.  Soc.  of  C.  E. 
George  N.  Ames,  Grand  Rapids,  Mich. 

To  the  President  and  Members  of  the  American  Society  of  Municipal  Improve- 
ments: 

Gentlemen: — Your  Committee  on  Street  Paving  has  not  had  the 
success  in  securing  papers  for  presentation  to  the  convention  which  it 
had  hoped  and  expected. 

The  committee  appreciated  the  fact  that  the  subject  of  laying  and 
maintaining  pavements  had  been  thoroughly  discussed  on  previous  occa- 
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sions,  and  as  ii  was  not  directed  by  the  last  convention  to  submit  a  report 
upon  any  particular  subject,  it  was  considered  wise  to  try  and  present 
some  new  phases  of  the  paving  problem. 

In  the  early  part  of  the  last  summer  a  circular  letter  was  addressed  to 
members  of  the  society  in  all  of  the  cities  represented,  asking  for  papers 
upon  the  following  subjects: 

'*ist.  The  selection  of  paving  material:  that  is,  what  material  is  best 
suited  for  certain  conditions,  taking  into  consideration  first  cost,  economy 
of  maintenance,  ease  of  traction,  durability,  sanitation,  etc.  This  problem 
will,  naturally,  have  different  solutions  in  different  localities,  and  under 
varying  kinds  of  traffic;  but  a  careful  consideration  of  the  special  qualities 
of  different  paving  materials  should  result  in  conclusions  which  will  be 
of  value  and  interest  to  the  society. 

"2nd.  Railroad  track  construction  in  paved  streets:  The  character  of 
foundation,  form  of  rail  and  kind  of  pavement  best  adapted  for  use  in  con- 
nection with  tracks,  having  in  view  permanency  of  structure,  with  least 
possible  disturbance  of  the  surface  for  repairs,  and  a  minimum  of  obstruc- 
tion to  the  irse  of  the  street  by  vehicles. 

"3rd.  The  obligations  of  street  railroads  and  other  corporations  as 
to  maintenance  of  pavements  between  their  tracks,  or  over  their  sub- 
surface construction.  Would  not  more  satisfactory  results  be  obtained  if 
railroad  companies  were  to  pay  a  fixed  sum  per  mile  of  track  per  annum 
to  the  city,  and  the  latter  assum.e  all  responsibility  for  repairs  and  re- 
newals? 

"4th.  Regulations  to  restrict  and  control  the  opening  of  pavements 
by  corporations,  plumbers  and  others." 

It  was  explained  that  the  committee  did  not  wish  to  obtain  descrip- 
tions of  method  followed  in  various  cities  unless  these  methods  had  spe- 
cial merit  to  recommend  tliem,  but  was  anxious  to  secure  informatioo 
which  could  not  be  obtained  elsewhere,  and  which  would  be  of  real 
value  to  the  members  of  the  society. 

While  a  number  of  responses  were  received  to  this  circular,  they 
nearly  all  stated  that  it  would  be  impossible  for  the  writers  to  prepare 
a  paper. 

The  committee  felt  that  there  was  no  subject  at  the  present  time  of 
more  vital  interest  to  municipal  officers  than  the  effect  of  street  railway 
track  upon  pavements,  and  it  has  ventured  to  make  this  the  subject  ol 
special  investigation  and  report. 

The  relations  between  street  railway  corporations  and  municipal  oflS- 
cers  is  too  often  hostile  rather  than  friendly.  In  many  of  the  older  cities 
such  corporations  have  been  given  franchises  which  impose  few,  if  any 
obligations  upon  them  as  to  the  care  of  the  pavements  between   their 
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tracks.  These  franchises  have  usually  been  given  in  perpetuity,  and  the 
companies  often  seem  to  regard  as  an  impertinence  any  criticism  of  the 
method  of  track  construction,  or  of  the  condition  of  the  pavement  on  the 
portion  of  the  street  occupied  by  them,  while  the  suggestion  that  the 
company  contribute  even  a  portion  of  the  expense  of  substituting  a  new 
pavement  is  so  preposterous  as  to  be  ludicrous.  Yet  there  is  no  problem 
requiring  more  patient  consideration,  or  which  -sihould  be  taken  up  with  a 
spirit  of  greater  fairness,  than  this  one  of  street  railway  track  construc- 
tion, the  best  kind  of  pavement  to  be  laid  along  and  between  the  rails, 
and  its  proper  maintenance. 

An  insolent  disregard  of  the  rights  of  the  public  on  the  part  of  some 
few  railway  corporations  is  doing  more  to  bring  about  partial  or  complete 
municipalization  of  railroads  than  anything  else.  The  question  of  com- 
pensation for  franchises,  the  quality  of  service  given  the  public,  etc.,  arc 
not  subjects  which  properly  concern  your  Committee  on  Street  Paving; 
but  the  method  of  track  construction,  the  section  of  rail  used,  and  the 
kind  of  pavement  laid  along  and  between  the  rails  are  proper  and  most 
important  subjects  for  its  consideration. 

Early  in  August  a  circular  letter  was  addressed  to  the  officers  of  28 
of  tihe  most  important  street  railroad  companies  in  the  United  States. 
This  letter  requested  answers  to  the  following  questions: 

"What  is  your  standard  rail  section?  Is  it  a  sidebearing,  grooved  or 
tee  rail,  and  is  the  form  prescribed  by  the  municipal  officers?  Is  there 
any  reasonable  objection  to  the  use  of  a  grooved  rail,  and  are  you  per- 
mitted to  use  a  tee  rail  in  any  paved  street? 

"Does  your  company  lay  and  maintain  the  pavement  between  the 
tracks? 

"Oh  asphalt  streets  is  the  pavement  carried  to  the  rail  on  either 
»  or  both  sides,  and,  if  so,  do  you  find  it  difficult  to  maintain  such  pave- 
ment?" 

"Dip  you  favor  the  use  of  a  tee  rail  in  paved  streets,  and  do  you  think 
that  stone  and  asphalt  pavement  can  be  maintained  along  such  rail?" 

Your  Committee  wished  to  ascertain  the  views  of  the  officers  of  im- 
portant companies,  known  to  be  well  managed,  and  to  see  Whether  or  not 
they  were  disposed  to  attach  proper  importance  to  this  question  of 
paving  in  connection  with  their  tracks.  The  information  asked  for  has 
been  received  from  18  of  the  companies,  and  the  general  character  of  their 
answers  will  be  seen  from  the  accompanying  tabular  statement.  The  spirit 
of  fairness  manifest  by  most  of  the  replies  is  gratifying,  and  indicates  that 
the  companies,  as  well  as  municipal  officers,  are  devoting  much  attention 
tc  the  problem  of  paving  that  part  of  the  street  used  by  them.  The  fiact 
is  becoming  appreciated  that  as  stated  by  the  General  Manager  of  the 
New  Orleans  Traction  Company: 
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"In  the  construction  of  tracks  in  paved  streets  the  pavement  fomis- 
a  large  proportion  of  the  expense,  amounting  in  many  instances  to  as 
much  or  more  than  the  track  construction  proper,  and  as  the  stability  oC 
each  depends  largely  upon  that  of  the  other  only  the  best  material  and 
methods  in  track  and  paving  construction  should  be  used,  and  that  each 
should  be  laid  without  respect  to  expense  in  the  best  possible  manner^ 
which  will  surely  be  the  cheapest  in  the  end." 
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The  railroad  companies  must  understand  that  the  privilege  of  operat- 
ing their  cars  in  city  streets  is  a  very  valuable  one.  and  that  when  they 
occupy  the  central  half  or  third  of  the  roadway  (as  is  usually  the  case  in 
the  narrow  streets  of  Eastern  cities),  they  must  expect  to  maintain  the 
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best  class  of  modern  pavement  in  thorougrhly  good  condition.  They  can- 
not expect  to  treat  a  pubUc  highway,  purchased  and  improved  by  the 
people,  as  they  would  a  priva.te  right  of  way  on  which  they  have  exclusive 
rights.  The  municipality  must  also  understand  that  upon  good  transit 
facilities  depend  in  a  large  measure  the  expansion  and  development  of  the 
city,  and  that  a  corporation  which  is  disposed  to  give  good  accommoda- 
tions and  quick  transit  is  a  public  benefactor,  and  should  be  given  every 
encouragement  and  facility  for  improving  its  service. 

Repairs  to  track  in  paved  streets  are  necessarily  expensive,  and  every 
effort  is  now  being  made  to  build  as  substantially  as  possible.  The  laying 
of  heavy  rails  upon  a  foundation  of  concrete,  dispensing  altogether  with 
wooden  cross-ties,  is  no  longer  an  experiment,  having  been  especially 
successful  in  Detroit,  Denver,  Minneapolis,  St.  Paul  and  Toronto.  The 
methods  of  construction  are  shown  on  the  accompanying  sketches.     As 
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to  the  form  of  rail,  there  is  considerable  variation,  and  difference  of 
opinion,  thougfh  that  most  in  favor  among  railway  companies  is  the  p-inch 
sidebearing  girder  weighing  90  lbs.  or  more  to  the  yard,  though  in  several 
places  where  permitted  by  the  law  or  the  municipal  authorities  the  tee 
rail  seems  to  be  in  favor,  while  municipal  officers  generally  prefer  a 
grooved  rail.  Considerable  opposition  has  been  manifested  by  the  railway 
companies  to  the  grooved  rail,  but  when  its  use  has  been  insisted  upon, 
they  have  soon  accepted  the  situation,  and  find  that  there  is  no  difficulty 
connected  with  its  use.    One  railway  official  writes: 

"We  do  not  use  any  grooved  rails  for  the  reason  that  they  are  very- 
poorly  adapted  to  the  street  car  business.  ******  In  fact  I 
know  of  no  reason  for  the  use  of  grooved  rails  anywhere,  except  that  it 
is  a  fad  of  certain  theorists  who  have  no  practical  knowledge  of  the  busi- 
ness, which,  like  other  fads  of  the  kind,  such  for  instance  as  the  narrow 
gauge  for  railways,  must  have  its  little  day  of  popularity  among  the 
ignorant  and  inexperienced,  to  be  finally  cast  aside  as  soon  as  the  public 
have  had  experience  enough  with  it  to  know  that  it  really  is." 
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The  tee  rail  would  be  deservedly  popular  were  it  not  for  the  difficulty 
of  maintaining  pavement  of  any  kind  alongside  of  it,  though  in  Minne- 
apolis, St.  Paul  and  Denver  it  is  claimed  that  this  can  be  successfully  done. 
The  question  of  pavement  alongside  of  the  rails  (especially  inside)  in 
asphalted  streets  is  difRcult  of  solution.    One  of  our  replies  says: 

"It  has  been  my  experience  in  connection  with  railroads  in  different 
cities,  that  asphalt  and  street  railroad  tracks  are  hereditary  enemies,  and 
that  brick  or  stone  between  the  rails  and  the  tracks  and  for  a  foot  outside 
is  a  much  better  kind  of  pavement  than  asphalt." 

Your  Committee  is  disposed  to  agree  with  the  sentiment  that  asphalt 
and  street  railroad  tracks  are  hereditary  enemies;  but  is  convinced  that 
with  substantial  track  construction  and  the  proper  kind  of  rail  an  asphalt 
pavement  can  be  maintained  on  both  sides  of  the  rail  where  the  traffic  is 
light,  and  that  with  the  use  of  a  toothing  course  along  the  inside  of  the 
rail  where  the  traffic  is  heavy  asphalt  can  be  used  on  railroad  streets  as 
well  as  any  other  material. 

After  a  careful  consideration  of  the  facts  and  opinions  elicited  by  the 
letters  received  in  response  to  their  inquiries,  and  such  personal  investiga- 
tions as  have  been  made,  your  Committee  would  report  the  following 
conclusions : 

Only  the  most  substantial  and  permanent  track  construction  should 
be  permitted  in  important  paved  streets.  The  tracks  should  be  laid  upon 
a  concrete  foundation,  metal  cross  ties  being  substituted  for  wood,  result- 
ing not  only  in  greater  permanency,  but  saving  depth  of  concrete. 
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The  h^st  form  of  rail  is  the  grooved  girder,  nine  (9)  inches  in  depth 
where  streets  are  paved  with  stone,  and  7  inches  where  paved  with 
asphalt.  In  some  cases  where  streets  are  very  narrow,  and  vehicles  are 
obliged  to  follow  the  tracks,  the  nine  (9)  inch  side-bearing  girder  may 
be  preferably  selected,  stone  blocks  of  granite  or  trap  being  laid  along 
the  iAside  of  each  rail,  and  at  the  same  level  as  the  head  of  the  rail.  On 
exceptionally  wide  streets,  where  the  traffic  is  not  heavy,  and  will  occa- 
sionally cross  tfie  tracks  obliquely,  but  not  follow  them,  tee  rails  may 
safely  be  used. 

The  pavement  along  the  rails  will  depend  upon  that  used  on  the  re- 
mainder of  the  street.  If  the  latter  is  of  stone  blocks,  the  pavement  along 
and  between  rails  should  be  the  same,  but  in  all  cases  should  be  of  selected 
blocks  upon  a  substantial  concrete  foundation,  the  joints  filled  with  fine 
gravel  and  paving  pitch.  If  of  brick  the  same  practice  should  be  fol- 
lowed, the  joints  along  and  between  rails  being  filled  with  similar  pav- 
ing pitch  in  wha.tever  way  the  joints  on  the  remainder  of  the  street  may 
be  treated. 

On  asphalted  streets  the  asphalt  may  safdy  be  carried  up  to  the  back 
of  the  rail,  and  if  full  grooved  rails  are  used,  and  the  vehicular  traffic  is 
light,  it  may  be  carried  entirely  across  the  roadway.  For  heavy  traffic 
the  spaces  between  the  tiails  and  tracks  should  be  payed  with  selected 
granite,  or  other  hard,  tough  blocks  laid  on  concrete  with  pitch  and  gravel 
joints.  For  moderate  traffic  a  toothing  course  of  carefully  selected  blocks, 
four  inches  wide  and  varying  in  length  about  three  inches,  but  in  no 
case  more  than  ten  (10)  inches  long,  should  be  laid  along  the  inner  side 
of  the  rails,  whether  grooved  or  side  bearing.  These  blocks  may  be  laid 
in  pairs  of  two  long  and  two  short,  in  which  case  the  asphalt  along  them 
can  be  tamped  more  thoroughly. 

In  all  cases  blocks  next  to  the  rail  should  be  bedded  in  rich  cement 
mortar,  rather  than  laid  upon  a  sand  cushion.  The  spaces  under  the  head 
of  the  rail  should  be  filled  with  fine  cement  concrete,  leaving  a  vertical 
joint  between  this  filler  and  the  pavement,  whether  the  latter  be  stone, 
brick  or  asphalt. 

Openings  made  for  repairs  to  track  should  be  immediately  restored 
before  the  stone  blocks  become  injured,  or  the  adjacent  pavement  or 
foundation  disturbed.  Such  openings  being  shallow,  this  can  always  be 
done  without  danger  of  settlement. 

The  President:  Following  the  order  of  yesterday,  we  will 
listen  to  all  the  papers  to  be  presented  under  the  head  of  street 
paving  and  then  have  a  discussion  upon  the  papers  afterwards. 
The  next  paper  is  entitled  "The  Cost  of  Repairs  to  Asphalt 
Pavements  in  Buffalo,"  by  Edward  B.  Guthrie,  now  engineer  of 
the  Grade  Crossing  Commission  of  Buffalo. 
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REPAIRS  OF  ASPHALT  PAVEMENT  IN  BUFFALO,  N.  Y. 

BY  EDWARD  B.  GUTHRIE,  CHfEF  ENGINEER,  BUFFALO,   N.  Y. 

On  the  general  question  of  repairs  of  this  class  of  pavement,  I  have 
but  little  to  add  to  my  paper  on  the  same  subject  and  read  before  this 
society  in  1896.  Having  severed  my  connection  with  the  City  Engineer's 
office,  and  my  attention  being  given  to  other  subjects,  I  have  but  slight 
grounds  for  oflfering  anything  further,  except  possibly  a  mere  statement 
of  statistics  to  date,  which  might  be  of  assistance  to  our  members. 

The  field  for  study  of  asphalt  under  varying  conditions  is  here  a  large 
one,  where  to  January,  1898, 

There  have  been  laid 3,798,358  sq.  yds. 

Under  city  maintenance 1,782,512  sq.  yds. 

Under  St.  R.  R.  maintenance ■ ,.      102,550  sq.  yds. 

Under  contractors'  maintenance 1,913,296  sq.  yds. 

The  method  of  repairing  is  the  same  as  referred  to  two  years  ago, 

viz.,  by  making  an  annual  contract  with  a  paving  company  to  make  the 

repairs  at  a  certain  specified  sum  per  square  yard,  etc.,  actually  repaired, 

and  guaranteeing  same  for  three  years.    These  prices  for  the  years  1897 

and  1898  have  been  as  follows: 

1897         1898 

Resurfacing  per  sq.  yd $1.46  $1.05 

Skimming  per  sq.  yd. 98  .64 

Renewing  concrete  and  surface  per  sq.  yd 2.39  1.90 

Painting  gutters  per  lin.  ft 04  .02 

Cleaning  and  pouring  cracks  per  lin.  ft 02  .01 

Replacing  teething  along  St.  R.  R.  per  lin.  ft 19  •         .15 

It  will  be  seen  that  price  of  skimming  has  decreased  in  1898  more 
than  the  other  items,  owing  to  which  fact,  and  belief  that  resurfacing 
gives  better  results.  I  am  told  by  Chief  Engineer  F.  V.  E.  Bardol  that 
the  repairs  of  1898  have  been  made  with  a  less  proportion  of  skimming 
than  theretofore. 

As  before  stated  to  you,  the  dimensions  of  each  repair  are  measured, 
its  location  established  by  distances  along  and  from  the  curb,  and  then 
platted — for  the  double  purpose  of  obtaining  the  areas,  and  having  a 
record  of  the  repairs  under  guarantee.  Under  the  annual  contract  system 
af.  above  outlined,  this  complicated  method  is  necessary  to  fix  responsi- 
bility, yet  it  has  many  advantages  in  furnishing  data  for  studying  the 
various  kinds  of  repairs. 

The  question  of  establishing  a  city  plant  with  which  to  repair  its 
asphalt  pavements  has  been  discussed,  and  estimates  made — ^but  as  yet 
no  further  steps  have  been  taken. 

Appended  hereto  are  two  proof  sheets  from  the  City  Engineer's  re- 
port for  1897: 
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Table  No.  i  covers  repairs  from  1885 — ^the  first*  year  any  were  made 
at  city's  expense,  to  1897  inclusive;  the  number  of  streets  repaired,  their 
yardage,  the  total,  and  average,  cost  of  repairs — ^are  arranged  under  head- 
ing of  year  in  which  they  were  laid,  and  gfiven  for  each  year  after  expira- 
tion of  contractor's  guarantee.  All  guarantees,  one  year  excepted,  were 
for  five  years,  which,  by  the  way,  has  been  increased  to  ten  years. 

One  street  has  been  paved  18  years  and  maintained  by  the  city  13 
years,  at  an  annual  cost  per  yard  of  .041 ;  another,  maintained  12  years  at 
.028  per  yard ;  a  third,  for  1 1  years,  at  .02  per  yard.  These  three  are  resi- 
dence streets,  and  were  paved  in  1879,  '80  and  '81,  respectively,  by  and 
under  direction  of  Mr.  N.  B.  Abbott,  of  Columbus,  Ohio,  who  also  laid 
the  first  experimental  piece  of  asphalt  in  Buffalo.  Believing  that  the  good 
result  of  these  early  pavements  was  due  to  the  surface  mixture  which  was 
clearly  different  from  the  later  streets,  I  wrote  ^Ir.  Abbott,  and  received 
the  following  reply: 

"A  surface  coating  of  Trinidad  asphalt,  Paraffine  stillwax  (known 
then  as  wax  tailings),  and  ground  limestone;  the  proportions  were  about 
the  same  as  now  used.  The  main  difference  was  in  my  use  of  *wax  tail- 
ings,' where  they  use  petroleum.  I  used  on  Franklin  street  a  ground 
limestone  much  coarser  than  is  now  used — probably  there  were  pieces 
H  inch  in  diameter  and  from  that  down  to  fine  dust. 

"On  Cottage  and  Bryant  streets,  t  used  much  finer  limestone,  but 
not  so  very  fine  as  is  now  used." 

These  streets  are  the  ones  referred  to  above,  and  in  same  order— 
and  special  mention  is  made  of  them  on  account  of  the  low  cost  of  repairs, 
though  they  are  the  oldest.  On  Franklin  street,  the  coarse  particles  in 
surface  have  long  characterized  this  pavement,  and  to  ray  mind  constitute 
a  great  feature  in  the  wearing  qualities,  and  should  be  taken  as  a  pattern. 

In  the  1896  paper,  I  stated  that  this  street  would  have  to  be  resurfaced 
within  two  years  or  so.  but  it  has  not,  though  the  repairs  of  1897 
amounted  to  $  .10  per  yard,  and  while  its  surface  is  more  or  less  wavy, 
may  serve  some  time  before  repairs  will  cease. 

Bryant  street,  paved  in  1881,  has  been,  maintained  at  an  expense  of 
$.02  per  annum,  notwithstanding  the  fact,  that  of  the  total  during  a  main- 
tenance period  of  11  years,  two-thirds  were  expended  in  a  single  year, 
and  that  the  sixth  of  that  period,  or  the  nth  of  its  existence.  It  is  in 
fair  condition  to-day,  though  it  has  at  long  intervals  a  few  cracks  from 
curb  to  curb,  which,  however,  show  no  signs  of  disintegration. 

Table  No.  2  gives  the  summary  of  yards  laid,  with  guarantee,  etc. 
The  difference  in  any  one  year  between  columns  7  and  5,  represents  the 
yardage  on  streets  not  repaired  that  year,  while  the  difference  between 
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columns  12  and  5  represents  yardage  on  streets  which  never  had  been 
repaired  to  any  particular  year  inclusive.  In  each  case  repairs  by  the 
city  are  referred  to. 

Table  No,  3  is  one  I  have  compiled  for  the  purpose  of  comparing  the 
cost  of  repairs  on  business  and  residence  streets;  each  class  again  classified 
as  with  and  without  street  railroad  tracks.  In  making  such  classifications 
exactness  is  impossible,  as  many  streets  belong  partly  to  one  class,  and 
partly  to  another. 


TABLE  No.  3. 

Average  cost  per  square  yard  for  asphalt  repairs  on  the  various  classes  of 
streets,  based  on  the  yardage  actually  maintained  after  expiration  of  guaran- 
tee— 1885  to  1897.  inclusive. 


WmODT  STKIIT  GAR  TRA€IS. 

wrni  min  car  mm. 

Business  Streets 

Residence  Streets 

Business  Streets 

Residence  Streets 

Years  after 
Expiration 

of 
Guarantee 

Cost 

Number 

Cost 

Number 

Cost 

Number 

Cost      Number 

^Td 

of 
Streets 

ifard 

of 
Streets 

^rd 

of 
Streets 

per            of 

Yard      Streets 

1 

1 

.032 

12 

.013 

34 

.051 

20 

1 
.04            6 

2 

.124 

16 

.029 

57 

.118 

21 

.055          8 

3 

.067 

12 

.045 

50 

.114 

16 

.043          8 

4 

.117 

9 

.075 

43 

.157 

11 

.048          7 

5 

.138 

7 

.062 

39 

.167 

8 

.119 

9 

6 

.131 

5 

.049 

26 

.172 

6 

.063 

5 

7 

.18 

2 

.072 

13 

.259 

1 

.066 

3 

8 

.047 
.029 

6 
6 

.012 

1 

9 

■  •   ■   •  • 
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10 

.027 
.034 

4 
2 

•  •••■• 

...... 

•    •         a    •    •    • 

.025          1 

11 

«  •   •  • 

.047 

1 

12 

.037 
.106 

1 
1 

# 

.043 

1 

13 

K 

•   ••••■ 

The  first  compilation  of  this  table  was  sent  to  the  society  at  its 
Washington  meeting,  since  which  time  I  have  taken  opportunity  to  go 
over  it  more  thoroughly  with  result  here  given.  As  presented,  it  was 
based  upon  the  mere  averages  of  average  cost,  whereas  in  its  present 
form  the  results  are  quotients  of  total  amount  expended,  divided  by  the 
total  yards  of  streets  repaired,  during  the  respective  maintenance  periods 
of  from  one  to  thirteen  years. 

Summarizing  the  annual  cost  per  square  yard,  the  average  of  grand 
total  would  be: 


With  tracks... 
Without  tracks 


BOBiiiaM  Sta.  Roeldence  9tB. 
.148  .047 

.112  .048 
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In  the  above,  the  cost  for  repairs  on  residence  streets  is  practically 
the  same  under  both  classes,  and  in  the  table  in  some  years  residence 
streets  with  tracks  show  less  cost  than  those  without,  which  is  due  possi- 
bly to  the  fact  that  on  the  latter  the  area  maintained  by  the  Railroad  Com- 
pany may  not  have  been  deducted,  and  to  the  further  fact  that  part  of 
sudi  streets  may  not  have  had  tracks,  while  the  whole  area  tends  to  reduce 
the  average  cost,  there  being  no  means  at  hand  to  separate  them.  That 
the  repairs  on  residence  streets  are  less  after  the  seventh  year,  is  partly 
explained,  in  my  opinion,  by  the  fact  that  many  defects,  due  to  causes 
other  than  traffic,  are  remedied  in  the  earlier  stages.  On  business  streets 
increased  cost  appears  with  each  succeeding  year. 

The  repairs  are  made  in  the  city  at  expense  of  the  General  Fund, 
when  the  surface  needing  repairs  does  not  exceed  one-third  of  that  on  the 
street,  which  has  been  liberally  construed  as  one-third  of  the  area  em- 
braced by  the  original  contract.  When  this  one-third  is  exceeded,  the 
work  becomes  repaving,  and  is  done  at  expense  of  abutting  property. 

The  Maintenance  guarantee  now  in  force  provides:  "Wherever  any 
section  disintegrates  or  shows  waves  in  the  surface,  the  asphalt  and  binder 
shall  be  cut  out  and  repaired  with  new. 

"All  settlements  of  the  surface  showing  a  variation  of  }^  inch  or  more 
from  edge  of  a  four-foot  straight  edge  must  be  brought  to  gmde. 

"Slight  settlements  over  trenches  may,  if  the  Chief  Engineer  permits, 
be  repaired  by  removing  the  surface  by  the  heating  process  and  laying 
new  asphalt  as  specified  above. 

"If  it  is  found  necessary  in  any  three  hundred  lineal  feet  of  pavement 
to  repair  more  than  one-third  of  its  area,  exclusive  of  the  pavement  be- 
tween the  rails  of  the  street  railroad,  or  if  the  lineal  feet  of  cracks  for 
any  section  of  pavements  exceeds  the  proportion  of  one  lineal  loot  to  four 
sqtiare  feet  of  pavement,  then  shall  the  entire  wearing  coat  of  such 
defective  section  be  cut  out  to  the  concrete  and  new  asphalt  and  binder 
laid  as  specified  above.  All  cracks  three-eights  (^)  inch  or  more  in 
width  shall  be  considered  disintegration. 

"If  in  the  last  year  of  maintenance  it  is  found  that  more  than  one- 
half  the  total  area  under  this  contract  has  been  repaired  (excepting  cuts 
made  for  underground  work),  then  shall  the  contractor  cut  out  to  the 
concrete  and  lay  new  asphalt  and  binder." 

The  President:  The  next  paper  is  on  "Street  Curbing," 
by  Mr.  Horace  Andrews,  City  Engineer  of  Albany,  N.  Y. 
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THE  PROPER  CURBING  OF  STREETS. 


BY   HORACE  ANDREWS,    CITY  ENGINEER,   ALBANY,    N.    Y. 

The  methods  of  improving  city  streets  have  attained  such  a  degree 
of  development  that  further  progress  towards  perfection  must  be  neces- 
sarily slow  and  can  best  be  assured  by  a  careful  examination  of  each  item 
entering  into  street  construction. 

We  can  realize  the  present  excellence  of  modern  streets  by  looking 
backward  to  the  times,  not  so  very  remote,  when  the  condition  of  the 
streets  in  London  was  far  worse  than  anything  we  would  now  tolerate. 
At  the  close  of  the  reign  of  Charles  the  Second,  about  1685,  when  London 
was  a  city  of  about  500,000  inhabitants,  its  streets  were  in  a  state  thus 
graphically  described  by  a  distinguished  historian: 

"The  pavement  was  detestable.  *  *  The  drainage  was  so  bad  that 
in  rainy  weather  the  gutters  soon  became  torrents.  ♦  ♦  ♦  This  flood  was 
profusely  thrown  to  right  and  left  by  coaches  and  carts.  To  keep  as  far 
from  the  carriage  road  as  possible  was  therefore  the  wish  of  every  pedes- 
trian.   The  mild  and  timid  gave  the  wall;  the  bold  and  athletic  took  it." 

The  conditions  depicted  are  sufficiently  appalling,  and  we  might 
anticipate  that  the  rapid  advance  of  civilization  would  soon  lead  to  radical 
reform.  However,  at  a  date  eighty  years  later  so  little  progress  had  been 
made  that  we  find  the  state  of  London  streets  described  as  follows:  "Foot 
passengers  are  protected  by  rbws  of  posts  at  intervals  of  four  or  five  feet. 
Flat  paving  stones  are  not  in  general  use  and  those  that  have  been  laid 
down  are  small  and  insecure.  *  *  The  only  pavement,  both  for  the 
road  and  the  footway,  consisted  of  large  round  pebbles,  over  which 
the  rolling  of  the  vehicles  made  the  most  dreadful  noise.  In  the  year 
1762,  however,  an  improvement  was  introduced  in  Westminster,  followed 
by  the  city  of  London  in  1766.  The  roads  were  paved  with  squares  ol 
Scotch  granite  laid  in  gravel:  the  posts  were  removed;  a  curb  was  laid 
down;  gutters  provided  and  the  footway  paved  with  flat  stones." 

Here  we  see  the  beginnings  of  our  present  raised  sidewalks  and  can 
realize  the  painful  inconvenience,  endured  for  so  many  years,  on  account 
of  their  absence.     ' 

To  retain  the  sidewalk  at  its  proper  elevation  and  to  help  form  the 
gutter,  the  curbstone  was  used.  It  is  the  purpose  of  the  writer  to  call 
attention  to  this  detail  of  street  construction,  to  which,  frequently,  little 
thought  seems  to  be  devoted. 

The  functions  of  a  curbstone  are  such  that  great  stability  should 
be  ensured,  yet  we  often  perceive  that  both  permanence  and  strength  are 
disregarded.  Frequently  specifications  for  pavement  of  the  roadway  call 
for  excellent  and  expensive  work  while  the  curbstone  is  either  left  to  be 
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furnished  without  extra  cost,  as  an  incidental,  or  a  stone  of  most  insuf- 
ficient size  is  specified.  A  recent  specification  for  sheet  asphalt  pavement 
in  the  streets  of  onfc  of  our  large  cities  calls  for  a  curbstone  three  inches 
thick,  in  lengths  of  four  feet  or  over  and  of  such  depth  as  to  extend  four 
inches  below  the  surface  of  the  pavement  at  the  gutter,  no  special  founda- 
tion being  mentioned. 

Let  us  consider  the  disturbing  forces  that  tend  to  displace  the  curb 
and  destroy  its  alinement.  The  pressure  of  the  earth  behind  the  curb, 
frequently  augmented  by  heavy  surcharges  from  piles  of  merchandise 
on  the  sidewalk,  tends  to  overturn  it.  This  pressure  also  tends  to  break 
the  curb  transversely  or  to  cause  it  to  slide  bodily  on  its  base.  In  our 
Northern  cities  the  most  severe  disturbing  action  is  due  to  the  freezing 
oi  the  ground  beneath  the  sidewalk.     The  pressure  from  the  expansion 

of  freezing  earth  behind  the  curb  is  most  apt  to  occur  where  the  sidewalk 

'  ff 

is  partly  sodded  and  the  ground  is  accordingly  moist.  Successive  freezings 
cf  the  earth  behind  the  curb  will  occasion  a  succession  of  thrusts  for- 
ward till  the  curbstone,  when  of  faulty  design,  is  sometimes  inclined  60® 
or  more  from  the  vertical. 

The  ground  below  the  curb  is  also  upheaved  by  frost  at  places  where 
the  subsoil  can  become  saturated  through  percolations  from  the  sidewalks 
or  permeable  pavements  on  the  roadway.  The  displacement  from  beneath 
tends  to  alter  the  height  of  the  curb  and  to  impair  its  appearance  seri- 
ously.  It  is  of  importance  that  the  height  of  the  curb  should  be  perma- 
nently maintained,  as  it  serves  for  the  regulation  of  the  cross  section  of 
the  roadway  and  sidewalks  and  for  fixing  the  elevations  of  the  houses. 
Where  the  sidewalks  are  sodded  and  especially  where  the  curb  is  of 
small  cross  section  and  improperly  supported,  tile  drainage  may  be  of 
benefit;  the  writer  has  found  it  possible  to  secure  stability  without  such 
drainage,  even  with  sodded  walks.  Drainage  may  sometimes  be  a  de- 
sirable safeguard,  but  great  care  should  be  exercised  lest  the  soil  should 
be  so  loosened  in  constructing  the  drain  as  to  cause  the  curb  to  drop  out 
of  alignment.  Posts  and  trees  set  too  near  the  curbs  tend  to  break  and 
destroy  the  latter.  Fires  built  in  the  gutters  will  deface,  and  will  seriously 
damage  granite  curb.  The  constant  blows  from  wheels  in  narrow  busi- 
ness streets  will  slowly  destroy  even  the  most  substantial  stone.  To  with- 
stand the  destructive  impact  of  wheels,  curbs  are  faced  with  iron  at  cer- 
tain places  in  the  streets  of  London,  and  a  concrete  curb  with  a  rounded 
edge  of  steel  has  been  patented  and  used  to  some  extent  in  this  country. 

The  municipal  engineer  must  seek  a  means  of  guarding  against  the 
destructive  action  of  the  various  agents  referred  to  and  at  the  same  time 
he  should  endeavor  to  avoid  an  expenditure  so  great  as  to  be  oppressive. 
Where  stone  can  be  readily  procured  the  writer  believes  this  to  be  the 
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best  material  for  the  visible  portion  of  the  curbstone,  and  that  the  best 
kind  of  stone  is  granite  of  good  quality.  To  render  such  curbing  eco- 
nomical it  should  have  a  cross  section  of  moderate  size;  to  ensure  its 
stability  it  should  be  reinforced  with  concrete.'  For  aesthetic  considera- 
tions the  stone  should  be  sufficiently  well  dressed  to  present  a  neat  and 
uniform  face  and  top  surface.  Granite  has  the  advantage  over  most  stone 
of  looking  well  even  if  somewhat  roughly  faced. 

The  comparative  cheapness  of  concrete  should  lead  to  its  liberal  use, 
and  in  case  stone  is  difficult  to  procure  the  entire  curb  may  be  formed  of 
concrete.  Such  curb  will  never  convey  as  good  an  impression  as  when 
formed  of  natural  stone,  nor  will  it  resist  the  wear  of  vehicles  as  well* 
Concrete  curbing  must  be  made  with  extreme  care  and  with  the  best 
materials,  but  concrete  used  merely  for  adding  to  the  stability  of  a  curb- 
stone need  not  be  of  better  quality  than  that  employed  for  the  pavement 
foundation. 

Th«  curbstone  should  have  a  thickness  at  least  equal  to  the  depth  of 
the  gutter  in  order  not  only  to  be  stable  but  to  appear  so.  In  many  cities 
abroad  curbstone  of  as  great  a  thickness  as  twelve  inches  is  employed 
and  in  Washington  curbstones  eight  inches  thick  and  eight  inches  deep 
are  used.  The  occasional  use  of  gutters  of  a  depth  of  eight  inches  or 
greater,  especially  at  receiving  basins,  ntight  render  a  depth  as  small  as 
eight  inches  insufficient.  The  writer  is  opposed  to  the  use  of  a  gutter 
stcne.  It  is  generally  an  unnecessary  expense  and  the  longitudinal  joint 
between  it  and  the  pavement  is  much  to  be  condemned.  In  narrow  and 
heavily  traveled  streets  every  longitudinal  joint  having  a  length  as  great 
as  one  or  two  feet  is  sure  to  become  a  rut  under  the  wheel  traffic. 

A  concrete  curb  with  gutter  formed  in  one  piece  is  admirably  adapted 
to  secure  stability  but  is  open  to  objection  for  the  reasons  stated.  The 
end  joints  of  curbstones  should  be  so  cut  as  to  look  well  from  the  top 
and  front.  They  should  be  substantially  square  but  need  not  be  cut  pre- 
cisely so  for  the  entire  thickness  of  the  stone.  In  Li^ge,  in  Belgium,  the 
curbstones,  seven  and  one-half  inches  in  width,  are  tongued  and  grooved 
at  the  ends,  and  a  similar  construction  is  seen  in  front  of  the  Public 
Library  in  Boston.  It  is  needless  to  say  that  such  construction  is  merely 
an  oddity  and  is  an  unnecessary  expense.  The  Liege  curbstone  is  an 
interesting  example  of  the  development  of  one  detail  of  street  construc- 
tion with  the  neglect  of  others  of  greater  importance;  for  in  that  city, 
the  sidewalks,  like  the  roadway,  are  paved  with  cubes  of  stone,  four  and 
a  half  inches  on  a  side,  concerning  which  a  writer  pathetically  remarks: 
"One  could  wish  himself  shod  in  iron  to  escape  the  discomfort  and  pain 
caused  by  the  inequality  of  these  torturing  cubes." 
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In  setting  the  curbs  it  is  well  to  keep  the  ends  from  actual  contact; 
for  this  purpose  strips  of  hoop  iron  can  be  temporarily  inserted  between 
the  ends  of  the  curbs  as  they  are  set. 

Specimen  curbs  should  be  placed  on  exhibition  and  referred  to  in  the 
specifications.  The  pattern  curbs  should  be  dressed  in  every  respect  in 
accordance  with  what  the  engineer  desires  and  with  due  regard  for  what 
is  practically  attainable  without  excessive  cost. 

The  foundation  of  the  curb  should  be  of  concrete,  having  a  depth  of 
six  inches.  The  depth  of  the  curb  should  be  such  that  the  concrete  under 
it  will  be  nearly  continuous  with  that  under  the  street  pavement. 

The  concrete  placed  behind  the  curb  should  have  a  thickness  of  six 
inches  and  should  be  brought  to  a  level  surface  about  three  or  four  inches 
below  the  surface  of  the  sidewalk.  The  layer  of  concrete  under  the.  pave- 
ment will  then  pass  beneath  and  up  behind  the  curbstone,  affording  an  ex- 
cellent support  at  a  moderate  cost;  a  cubic  yard  of  concrete  making  foun- 
dation and  backing  for  about  thirty  feet  of  curb.  Concrete  should  have  a 
slight  excess  of  mortar  and  should  be  composed  of  hydraulic  cement, 
sand  and  stone  in  small  pieces.  It  will  then  be  possible  to  consolidate  it 
without  disturbing  the  alinement  of  the  curb.  A  mold  should  always  be 
formed  for  the  concrete.  For  that  beneath  the  curb  a  piece  of  6  by  6- 
inoh  timber,  placed  in  front  of  the  bed,  answers  very  well  and  can  be  re- 
moved when  the  concrete  is  set.  Boards,  one  inch  thick,  and  left  per- 
manently in  place  can  be  used  for  shaping  the  back  of  the  concrete. 
Where  a  street  is  to  be  repaved  the  old  curb  may  often  be  used  to 
advantage  in  place  of  boards,  for  backing  the  concrete. 

The  lengths  of  the  individual  pieces  of  stone  should  not  be  less  than 
three  and  one-half  feet.  Contractors  usually  furnish  stones  considerably 
longer  than  this,  as  the  labor  of  dressing  joints  is  thereby  reduced. 

The  appearance  of  street  corners  is  much  helped  and  vehicle  traffic  is 
facilitated  by  the  use  of  circular  curb  of  large  radius.  The  writer  for 
several  years  used  a  radius  of'  5.73  feet,  which  gave  a  length  of  curb 
of  a  tenth  of  a  foot  for  each  degree  of  center  angle.  This  radius  has 
more  recently  been  increased  to  eight  feet. 

The  numerous  driveways  crossing  the  sidewalks  should  have  small 
circular  corners.  For  these  a  radius  of  about  two  feet  is  a  convenient 
one.  Where  streets  are  not  laid  out  on  a  rectangular  system  the  angles 
which  the  curb  lines  make  with  one  another  should  be  carefully 
measured  in  advance  and  in  all  cases  the  circular  curb  should  be  cut  to 
the  proper  length  to  join  the  tangents  neatly. 

In  the  city  of  Albany,  N.  Y.,  an  effort  has  been  made  for  several 
years  to  improve  the  quality  and  to  increase  the  stability  of  the  curb. 
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The  resulting  appearance  of  the  streets  has  been  a  source  of  satisfaction 
to  the  property  holders  as  well  as  to  the  city  engineer. 

About  forty-seven  miles  of  curbstone  have  been  laid  with  concrete 
foundation.  None  of  this  curb  exceeds  fifteen  inches  in  depth,  yet  its 
alinement  is  much  better  than  that  of  the  former  twenty-inch  curb  on 
sand  foundation.  The  first  granite  curb  was  laid,  on  concrete,  in  1889. 
It  was  five  inches  thick  and  twelve  inches  deep,  costing  $1.25  per  foot. 
I'he  subsoil  was  blue  clay,  yet  the  curb  has  kept  its  height  and  alinement 
very  well.  The  thickness  of  the  standard  curb  is  now  six  inches,  the 
depth  remaining  twelve  inches.  About  5  1-3  miles  of  the  five-inch  granite 
curb  have  been  laid,  while  thirty  miles  of  the  6  by  12-inch  granite  curb 
are  now  in  place. 

The  granite  curb  as  quarried  costs  about  22  cents  per  lineal  foot 
delivered  in  Albany,  coming  by  rail  from  Vermont  and  New  Hampshire. 
Contractors  have  often  laid  it  at  prices  too  small  to  afford  any  profit 
making  up  their  loss  on  other  items.  Thus  in  1897,  9.16  miles  of  6  by  12- 
irch  granite  curb  were  laid  at  an  average  price  of  39  cents  per  lineal 
foot  for  straight  curb  and  47.7  cents  for  circular.  This  year  7.62  miles  of 
the  standard  curb  have  been  laid  at  an  average  price  of  52.5  cents  per 
foot  for  straight  and  76.4  cents  for  circular.  The  above  prices  include 
concrete  and  all  incidental  work. 

Under  the  laws  of  the  state  of  New  York,  all  curbstones  used  by  a 
municipality  must  be  dressed  within  the  limits  of  the  state.  Practically 
this  requires  all  granite  curb  to  be  dressed  within  the  city.  The  result 
in  Albany  has  been  a  favorable  one.  The  employment  of  citizens  has 
met  with  popular  approval.  The  opportunity  of  purchasing  curb  in  its 
rough  state  is  not  confined  to  one  or  two  quarries,  whereas  the  number 
of  quarries  turning  out  dressed  curb  is  very  limited.  The  cost  of  the 
curb  to  the  contractor  has  therefore  been  materially  lessened  since  the 
passage  of  the  law  referred  to. 

In  conclusion  the  writer  would  urge  that  substantial  and  handsome 
curbstone  be  used  on  all  well  paved  streets.  Without  such  curbing  the 
best  pavement  looks  somewhat  inferior  and  may  be  compared  to  a  poorly 
framed  painting.  Civic  pride  can  only  be  aroused  and  municipal  im- 
provement can  best  be  ensured  by  special  attention  to  those  details  that 
appeal  most  directly  to  the  eye,  and  a  proper  curbstone  is  not  an  insig- 
nificant detail.  , 

Appended  to  this  paper  are  the  usual  specifications  for  curbstone  at 
Albany.  N.Y.: 

SPECIFICATIONS    FOB   CUBBSTONES. 

(i.)  All  the  new  curb  furnished  and  set  shall  be  of  the  best  quality 
of  granite  curb.     All  curbstones  must  be  equal  in  quality  to  and  have 
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their  faces  dressed  as  well  as  the  specimen  granite  curbstones  marked 
B.  C.  in  the  office  of  the  City  Engineer,  the  front  of  the  curb  when  not 
self-faced  and  out  of  wind,  to  be  pointed  to  a  smooth  face,  the  top  to  be 
a>ed  to  a  plane  surface.  The  stones  to  be  in  lengths  of  not  less  than 
three  (3)  feet  six  (6)  inches,  and  to  be  six  (6)  inches  in  thickness,  and  of 
a  depth  of  not  less  than  twelve  (12)  inches  and  if  they  exceed  this  depth 
by  more  than  two  (2)  inches,  extra  excavation  will  be  required  so  that  at 
least  four  (4)  inches  in  depth  of  concrete  shall  be  below  the  curb  in  every 
place.  The  face  and  upper  edge  are  to  be  dressed  to  a  line,  and  the  top 
cut  to  a  uniform  bevel  of  one-quarter  (14)  inch  with  the  front.  The  front 
of  the  curb  h  to  be  smooth  and  to  a  fair  line,  without  rounding  and  with 
no  projection  or  depression  exceeding  one-quarter  (54)  of  an  inch  from 
th<  working  line,  and  to  be  so  dressed  on  the  face  from  the  top  to  the 
depth  of  nine  (9)  inches.  The  bottom  to  be  roughed  off,  parallel  to  the 
top  to  the  full  thickness  of  the  stone.  The  ends  from  top  to  nine  (9) 
inches  below  top  line  shall  be  truly  squared  and  dressed,  so  that  when 
laid  and  abutted,  the  one  against  the  other,  joints  shall  not  exceed  one- 
eighth  (%)  of  an  inch  in  width,  for  the  depth  of  nine  (9)  inches  from  the 
top.  Strips  of  hoop  iron  shall  be  placed  between  the  ends  of  the  curb 
to  keep  them  slightly  apart.  These  strips  are  to  be  removed  after  the 
curbs  are  set.  The  curb  shall  be  set  truly  to  the  line  and  grades  given 
by  the  City  Engineer.  At  least  two  inches  in  thickness  of  the  curb- 
stones, measuring  from  the  front  surface,  shall  be  squarely  dressed  at 
the  ends.  The  back  of  the  curbstones  must  be  dressed  smooth  and  even 
to  a  depth  of  two  (2)  inches  below  the  top  of  the  same. 

(2.)  The  corners  of  streets,  driveways  and  alleys  shall  be  provided 
with  granite  circular  curb  cut  with  a  radius  to  be  given  by  the  City 
Engineer.  The  curb  must  be  furnished  in  the  number  of  pieces  to  each 
corner,  that  may  be  specified  by  the  City  Engineer,  such  curb  to  be  of 
the  same  width  and  thickness  as  the  curb'  in  the  other  portions  of  the 
street,  and  to  be  dressed  and  set  in  like  manner.  The  joints  must  be  cut 
truly  radial.  The  entire  length  of  circular  curb  at  each  corner,  measured 
on  the  outer  surface  of  the  curb,  shall  be  exactly  as  the  City  Engineer 
may  direct. 

(3.)  Concrete  to  be  used  as  a  foundation  for  the  curbs  shall  be  com- 
posed as  follows,  and  mixed  in  the  manner  and  with  the  proportions 
stated  below:  The  contractor  must  provide  a  water-tight  box  or  platform 
of  sufficient  size,  and  on  this  all  concrete  must  be  mixed.  The  con- 
tractor must  provide  two  measuring  boxes,  one  for  the  sand  and  one  for 
the  broken  stone,  these  boxes  to  be  of  the  dimensions  given  by  the  City 
Engineer  and  to  be  gauged  and  approved  by  him;  the  sand  and  broken 
stone  for  all  concrete  used  shall  be  measured  in  these  boxes  or  in  such 
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Other  way  as  may  be  approved  by  the  City  Engineer.  In  making  the 
concrete  a  mortar  is  first  to  be  made  of  one  (i)  barrel  of  freshly-burned 
Rosendale  cement  of  the  best  quality,  and  equal  to  that  used  for  the 
foundation  of  the  pavement,  eighty  (80)  pounds  weight  of  such  cement 
being  taken  as  equal  to  one  (i)  cubic  foot  in  volume,  and  one  (i)  box 
containing  one  and  one-half  (ij^)  barrels  of  clean,  sharp  sand;  these 
ingredients  shall  be  thoroughly  mixed  dry,  and  a  moderate  amount  of 
water  (about  sixteen  [16]  gallons)  shall  afterwards  be  added  to  produce 
a  paste  of  proper  consistence.  To  the  mortar,  made  as  aSove  specified, 
shall  be  added  one  box,  containing  three  (3)  barrels  of  clean  broken  stone, 
screened  so  as  not  to  exceed  one  and  one-half  (ij^)  inches  in  greatest 
dimension,  which  shall  be  thoroughly  freed  from  dirt  and  dust  and  be 
thoroughly  wet  before  being  added  to  the  mortar.  The  whole  mass  shall 
be  thoroughly  turned  over  and  mixed  until  every  particle  of  stone  is  com- 
pletely covered  with  mortar.  The  concrete  material  shall  be  turned  over 
and  mixed  with  shovels,  by  skilled  workmen,  upon  the  water-tight  box 
or  platform  above  mentioned,  not  less  than  four  times  before  it  is  used. 
A  piece  of  six  by  four  or  six  by  six-inch  scantling  shall  be  placed  in 
front  of  the  bed  prepared  for  the  concrete,  which  must  be  rapidly  spread 
and  thoroughly  rammed  in  place  with  a  heavy  rammer  till  free  mortar 
appears  on  the  surface.  After  the  ramming  the  scantling  is  to  be  re- 
moved. All  mortar  or  concrete  left  in  the  boxes  or  platforms  at  the 
noon  hour  or  at  night,  or  whenever  concrete  laying  shall  have  been 
stopped  for  one  hour,  must  be  immediately  thrown  out  and  must  not  be 
used  as  a  foundation  for  the  curbstone. 

All  curbstones  are  to  be  laid  on  a  bed  of  hydraulic  cement  concrete, 
made  as  above  specified,  twelve  (12)  inches  in  width  and  six  (6)  inches  in 
thickness;  said  concrete  to  be  also  laid  back  of  the  curbstone  to  a  width 
of  six  (6)  inches  and  to  a  depth  of  ten  (10)  inches.  The  amount  of  con- 
crete used  for  the  foundation  and  backing  of  the  curb  to  be  eleven- 
twelfths  (11-12)  of  one  (i)  cubic  foot  for  each  lineal  foot  of  curbstone. 
For  a  distance  of  five  (5)  feet  on  each  side  of  each  receiving  basin  top 
the  concrete  is  to  extend  back  of  the  curbstone  to  a  width  of  one  (i) 
foot,  and  to  extend  one  (i)  foot  in  depth  below  the  bottom  of  the  curb- 
stone for  the  width  of  eighteen  CiS)  inches.  The  concrete  must  be  care- 
fully filled  into  any  open  spaces  in  the  end  joints  at  the  back  of  the  curb. 
If  necessary  the  joints  must  also  be  pointed  in  front  with  cement  mortar. 
After  the  curb  shall  have  been  laid  as  herein  specified  and  after  the  con- 
crete backing  shall  have  been  tamped  in  place,  Portland  cement  grout, 
mixed  as  specified  for  grouting  brick  pavement,  shall  be  poured  over  the 
concrete  backing  until  all  the  instertices  and  all  open  spaces  at  tlic 
ei:ds  of  the  curbstones,  are  thoroughly  filled  therewith.    No  sand  or  earth 
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shall  be  placed  on  the  concrete  backing  until  it  is  gn'outed  as  herein 
specified. 

(4.)  Where  the  new  pavement  adjoins  a  private  driveway  crossing 
the  sidewalk,  a  line  of  protection  curb  will  be  set  on  edge  along  the 
curb  line  with  its  top  surface  one  (i)  inch  above  the  bottom  of  the  gutter. 
The  protection  curb  will  be  .formed  of  sound  pieces  of  the  present  curb 
or  other  equally  good  measuring  not  less  than  three  (3)  inches  thick, 
and  fifteen  (15)  inches  wide,  to  be  furnished  and  set  by  the  contractor, 
without  extra  charge  therefor.  The  protection  curb  may  be  omitted 
where  the  driveways  are  to  be  paved  with  brick  or  stone  blocks  and 
where  the  adjoining  granite  or  brick  street  pavement  at  intersecting 
streets  is  in  good  condition  and  to  the  satisfaction  of  the  Inspector. 
Similar  protection  curb  must  be  furnished  and  set  at  all  junctions  be- 
tween the  contractor's  brick  pavement  and  cobble-stone  pavement,  or  at 
unpaved  streets  and  alleys;  the  top  of  such  protection  curb  to  be  flush 
with  the  surface  of  the  brick  pavement. 

(5.)  The  old  curb  now  on  the  street  is  to  be  reset  behind  the  new 
curb  and  at  a  distance  from  it  sufficient  to  allow  the  six  (6)  inches  of  con- 
crete to  be  packed  in  between  the  curbs.  The  top  of  the  old  curb,  as 
reset,  or  of  boards  used  in  place  thereof,  is  to  be  two  (2)  inches  below 
the  top  of  the  new  curb.  The  contractor  is  not  to  remove  any  of  the  old 
curb  from  the  street.  No  price  will  be  paid  for  resetting  curb  as  here 
provided.  Where  there  is  no  old  curb  or  the  old  curb  has  been  removed 
by  the  owners,  a  mold  for  the  concrete  must  be  formed  of  boards  which 
must  be  left  in  place  permanently.  For  all  such  boards  left  permanently 
in  place  the  sum  of  eighteen  dollars  ($18)  per  thousand  feet  B.  M.  will 
be  allowed  the  contractors. 

(6)  Wherever,  on  account  of  extra  thickness  of  the  curb,  a  six  (6) 
inch  space  does  not  exist  between  the  new  and  the  old  curb,  as  reset, 
the  extra  thickness  of  the  new  curb  will  be  taken  as  an  equivalent  for 
the  concrete  replaced  by  it. 

(7.)  Curbstones  must  be  relaid,  where  directed,  at  the  prices  bid 
by  the  contractor.  The  same  kind  of  foundation,  concrete  or  sand,  must 
be  used  for  the  curb  relaid,  and  in  the  same  quantity,  as  that  on  which 
it  was  originally  placed.  Curbstones  reset  on  curb  lines  with  new  con- 
crete or  sand  foundation  will  be  paid  for  in  accordance  with  the  con- 
tractor's bids  for  relaying  curb.  Curbstones  reset,  behind  the  new  curb 
to  form  a  mold,  as  heretofore  provided,  will  not  be  paid  for,  the  price 
for  such  resetting  of  curb  being  included  in  the  contractor's  bid  for  new 
curb. 

The  President:  The  subject  of  the  next  paper  is  "A  Street 
Extension  Plan  for  the  Entire  District  of  Columbia,"  by  William 
P.  Richards,  Assistant  Engineer,  Washington,  D.  C. 
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A  STREET  EXTENSION  PLAN  FOR  THE  ENTIRE  DIS- 
TRICT OF  COLUMBIA. 

BY   WILLIAM    P.    RICHARDS,   ASSISTANT  ENGINEER,  WASHINGTOM,   D.    C. 

A  Street  system  executed  far  in  advance  of  its  actual  need  is  no 
novelty  in  the  growth  of  modern  cities.  Philadelphia  and  New  York  at 
certain  times  have  pushed  their  plans  far  into  the  future  and  the  present 
admirable  plan  of  New  York  between  First  street  and  the  Harlem  was 
considered,  when  finished  in  1806,  as  sufficient  for  three  centuries  of 
cifty  growth.  Many  of  our  Western  cities  have  in  like  manner  extended 
their  boundaries  and  streets  before  individual  enterprises  have  placed 
a  barrier  in  front  of  such  efforts. 

On  the  other  hand  cities  that  have  grown  in  a  haphazard  way  have, 
at  great  expense,  remodeled  their  plan  or  widened  their  streets  either  for 
artistic  effect  of  commercial  needs.  The  infusion  of  new  life  in  Paris 
during  the  reign  of  Napoleon  III.  by  radical  changes  in  its  ground  plan 
is  a  well-known  event.  London  has  widened  many  of  her  thorough- 
fares for  commercial  purposes;  Boston  has  spent  millions  to  the<  same 
end,  the  great  fire  of  1872  affording  opportunity  to  regulaie  some  of  the 
old  highways  in  the  heart  of  the  city.  New  York,  with  her  marvelous 
growth  of  recent  years,  has  found  it  advisable  to  extend  her  street  plan 
far  beyond  the  Harlem  River.  The  plan  below  Harlem  that  was  deemed 
sufficient  for  three  centuries  was  filled  in  less  than  one  and  we  find 
to-day,  north  of  the  city,  a  great  unsymmetrical  system  of  highways  too 
well  improved  to  allow  radical  changes  and  resulting  in  a  makeshift  plan 
in  the  Twenty-third  and  Twenty-fourth  wards. 

In  the  light  of  such  events  and  urged  by  its  own  experience,  Wash- 
ington has  been  impelled  to  extend  its  plan  to  the  limits  of  the  District. 
The  total  area  covered  by  existing  and  proposed  highways  is  sixty 
square  miles.  About  fifteen  square  miles  are  included  in  the  settled  por- 
tions of  the  District,  leaving  forty-five  square  miles  covered  by  a  paper 
plan.  The  origin,  development,  characteristics  and  extent  of  the  plan 
of  Washington  should  be  reviewed  in  order  to  appreciate  the  reasons  for 
general  and  specific  features  of  the  extended  plan. 

An  Act  of  Congress,  passed  on  the  i6th  of  July,  1790,  established 
the  permanent  seat  of  government  on  the  banks  of  the  Potomac  and 
authorized  President  Washington  to  appoint  three  Commissioners  to 
have  charge  of  the  work  connected  with  the  founding  of  the  Federal 
City.  The  bounds  of  the  District  were  marked  by  Andrew  Ellicott  in 
the  spring  of  1791  and  Major  L' Enfant,  a  French  engineer,  was  directed 
by  Washington  to  prepare  a  plan  for  the  future  city.  L'Enfant  came  to 
this  country  in  1777  and  served  with  distinction  in  the  Revolutionary 
War.     He  had  written  to  Washington  during  the  agitation  in  Congress 
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over  the  selection  of  a  permanent  seat,  asking  for  "a  share  in  the  under- 
taking," and  adding  that  no  nation,  perhaps,  had  ever  before  the  oppor- 
tunity offered  it  of  deliberately  deciding  on  the  spot  where  their  capital 
city  should  be  fixed,  and  although  the  means  now  within  the  power  of 
the  country  are  not  such  as  to  pursue  the  design  to  ^ny  great  extent  it 
w^ill  be  obvious  that  the  plan  should  be  drawn  on  such  a  scale  as  to  leave 
room  for  that  aggrandizement  and  embellishment  which  the  increase  of 
the  wealth  of  the  nation  will  permit  it  to  pursue  at  any  period,  however 
remote." 

L' Enfant  began  his  labors  with  unusual  zeal  and  both  Washington 
and  Jeflferson  took  a  great  interest  in  the  work.  Jefferson  sent  to 
I /Enfant  his  collection  of  maps  of  the  principal  European  cities  and  ex- 
pressed his  opinion  that  none  of  them  were  comparable  to  the  plan  of  old 
Babylon  revived  and  exemplified  in  Philadelphia.  L'Enfant  accepted 
this  idea  for  his  street  plan,  but  the  avenues  were  essentially  a  triangular 
system  used  at  that  time  in  parts  of  France  and  applied  more  particularly 
to  the  treatment  of  great  parks. 

A  map  of  the  proposed  city  was  finished  in  1791  and  laid  by  Wash- 
ington before  Congress,  where  its  plan  was  greatly  admired,  but  was 
criticised  by  some  as  being  too  extravagant,  although  Washington  after- 
wards wrote  of  the  plan  as  meeting  with  universal  applause. 

During  the  following  year  (1792)  L'Enfant  on  account  of  constant 
^liction  with  the  Commissioners  retired  from  the  field,   taking  all  hi 
manuscript  with  him. 

The  authorities  were,  for  a  time,  in  a  dilemma,  but  Andrew  Ellicott, 
who  had  assisted  L* Enfant  in  his  work,  was  able  to  draw  up  a  similar 
plan,  which  was  completed  and  engraved  in  October,  1792,  and  which  is 
the  plan  of  to-day. 

L'Enfant's  map  has  since  been  recovered  and  engraved  and  the 
numerous  notes  and  explanations  upon  it  show  the  genius  and  enthusi- 
asm of  the  man,  Ke  had  the  grandest  conception  of  artistic  develop- 
ment: He  selected  commanding  points  for  great  edifices  and  planned 
for  statues,  columns,  obelisks,  fountains,  parks  and  public  walks. 

An  outline  of  his  plan  is  given  on  his  map  in  three  observations: 

1.  The  position  for  the  grand  edifices  and  grand  squares  were 
determined  on  the  most  advantageous  ground,  commanding  the  most 
extensive  prospects. 

2.  Lines  and  avenues  of  direct  communication  were  devised  to  con- 
nect the  separate  and  most  distant  objects  with  the  principal  and  to  pre- 
serve through  the  whole  a  reciprocity  of  sight. 

3.  North  and  south  lines  intersected  by  others  running  due  east 
and  west  make  the  distribution  of  the  city  into  streets,  squares,  etc. 
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Every  grand  avenue  was  made  i6o  feet  wide;  streets  leading  to  the 
public  buildings  or  markets  were  130  feet  wide;  all  others  were  90  or  no 
feet  wide. 

Some  of  the  best  artistic  features  conceived  by  this  proud  genius 
liave  never  been  developed,  partly  because  they  were  located  in  marshes 
and  low  ground.  This  it  seems  was  considered  no  obstacle  and  an  in- 
tense faith  in  the  city's  future  prompted  the  following  bit  of  speculation, 
written  on  January  5,  1795,  inscribed  in  a  book  in  the  Surveyor's  office 
and  designated  as  "Prophecy": 

"The  time  will  come  when  this  wide  waste  of  morass  and  thicket, 
open  plain  and  wooded  dell  will  resound  with  the  busy  hum  of  industry 
and  be  redolent  with  glow  of  action  and  the  thrill  of  lift— the  swaanps 
along  the  Tiber  teeming  as  they  do  now  with  all  the  varieties  of  animal 
and  vegetable  life  before  the  destructive  march  of  man  will  gradually 
disappear  and  art  will  erect  its  palaces  over  the  ruins  of  nature." 

This  prophet  had  the  good  sense  to  place  no  time  limit  for  the  grand 
transformation,  for  although  it  has  been  literally  fulfilled,  action  was  de- 
ferred for  more  than  half  a  century.  From  Washington  to  Grant's  term 
the  city  was  a  "straggling  village,"  the  wide  streets  causing  the  scattered 
houses  to  appear  as  in  great  fields  and  being  named  in  derision  "the  city 
•of  magnificent  distances." 

Washington's  new  era  dates  from  1869,  when  Mayor  S.  J.  Brown  be- 
gan to  narrow  the  roadways  and  improve  the  parking.  At  length  during 
Grant's  presidency,  the  genius,  iron  will  and  commanding  influence  of 
Alexander  R.  Shepherd  aroused  the  city  to  intense  action,  involving  great 
-expense  and  a  marvelous  change.  Sewers  were  built,  streets  were  put  to 
proper  grade  and  trees  planted  all  over  the  city.  It  was  the  polishing  and 
setting  of  a  gem.  About  $25,000,000  was  spent  in  three  years  but  the 
change  revealed  the  beauty  and  ingenuity  of  the  'city  plan  which  Gov- 
ernor Shepherd  admired  so  much. 

The  trees  planted  in  their  proper  place  along  the  curb  intensified  the 
vistas  of  capitol,  public  buildings  and  statuary  as  viewed  down  the  well 
-graded  avenues.  The  triangles  and  small  parks  scattered  over  the  city 
broke  the  continuity  of  parallel  buildings  in  a  pleasing  manner  and  the 
circles  standing  in  the  center  of  main  streets  or  avenues  dispelled  the 
monotony  of  straight  lines  and  varied  the  lengths  of  vistas. 

These  improvements  very  soon  engendered  a  rapid  city  growth.  The 
boundary  was  approached,  then  passed  by  the  overflow  of  population. 
Villas  and  subdivisions  were  well  scattered  over  the  District  during  the 
seventies  and  a  bunch  of  them  grew  in  fantastic  shapes  adjacent  to  the 
northern  boundary  of  the  city  forming  a  marked  contrast  to  the  city 
plan.    Each  man  had  been  allowed  to  locate  streets  over  his  land  accord- 
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ing  to  his  own  judgment  and  plat  of  the  streets  and  lots  was  recorded  in 
the  office  of  the  Surveyor  sls  an  instrument  of  reference  for  deeds  and 
surveys.  At  this  stage  it  became  apparent  that  a  city  extension  system 
should  be  mapped  out  for  the  entire  District.  In  1888  Congress  declared 
that  no  more  plans  should  be  recorded  unless  made  in  conformity  with 
the  general  plan  of  the  City  of  Washington.  This  law  was  defective  in 
not  providing  the  way  for  the  study  and  production  of  a  general  plan.  It 
answered  well  near  the  city,  but  no  one  was  wise  enough  to  place  his 
finger  on  any  spot  and  say  what  the  general  plan  should  be. 

This  brings  us  to  the  inception  of  the  present  extension  work. 

In  March,  1893,  an  act  was  passed  by  Congress  "to  provide  a  perma- 
nent system  of  highways  in  that  part  of  the  District  of  Columbia  lying 
outside  of  cities."  It  provided  "that  said  system  shall  be  made  as  nearly 
in  conformity  with  the  street  plan  of  the  City  of  Washington  as  the  Com- 
missioners  may  deem  advisable  and  practicable." 

The  act  created  a  commission  composed  of  the  Secretary  of  War,  the 
Secretary  of  the  Interior  and  the  Chief  of  Engineers  of  the  United  States 
Army,  with  authority  for  alteration  or  approval.  Their  final  approval 
and  the  record  of  the  plan  in  the  office  of  the  Surveyor  made  it  a  fixed 
jguide  for  future  subdivisions. 

The  first  study  of  a  system  under  this  act  was  coincident  with  the 
completion  of  a  topographical  map  of  the  District  made  with  a  plane- 
table  by  the  U.  S.  Coast  and  Geodetic  Survey.  It  was  printed  on  sheets 
to  a  scale  of  400  feet  to  the  inch  with  contour  intervals  of  five  feet,  each 
sheet  covering  one  square  mile.  At  first  they  were  printed  in  four 
colors — streams  in  blue,  contours  in  yellow,  trees  in  green  and  property 
lines  in  black,  but  a  reprint  was  made  in  black  leaving  off  the  trees.  They 
%vere  complete,  accurate  and  very  acceptable  with  one  exception — ^the 
jscale  was  unfortunate.  Two  hundred  feet  to  the  inch  or  better  one  hun- 
dred, is  necessary  for  office  work  in  grade  studies.  To  one  not  acquainted 
with  Washington's  environs  a  little  attention  to  this  map  will  reveal  a  sec- 
tion of  remarkable  topography.  The  city  proper  lies  on  a  rolling  ground 
of  from  ten  to  one  hundred  feet  above  mean  tide  and  is  surrounded  by 
ridges  and  plateaus  three  or  four  hundred  feet  above  tide,  which  have 
been  eroded  by  numerous  streams  into  hollows  and  deep,  narrow  valleys. 
Here  was  presented  a  problem  in  topographical  conditions  quite  different 
from  the  city  where  cuts  and  fills  of  forty  feet  were  rare.  A  close  checker- 
board plan  over  the  suburbs  with  maximum  grades  of  eight  per  cent, 
would  in  places  double  any  cuts  and  fills  in  the  city  while  it  covered  a 
section  five  times  as  large  and  never  so  valuable.  The  promoters  and 
friends  of  street  extension  who  had  urged  its  needs  before  Congress  were 


142 


FIFTH    ANNUAL    CONVENTION 


wide  in  Iheir  views  as  to  straight  extensions  and  were  given  a  fair  hearing 
by  the  District  authorities. 

The  board  rules  governing  our  final  studies,  which  were  generally 
acceptable,  are: 

1.  That  avenues  should  be  extended  with  great  directness  to  the 
District  line,  forming  a  fan  shaped  system  of  highways  to  the  city.  This 
gives  the  essentials  of  a  spider  web  system. 

2.  That  on  account  of  its  simplicity  and  checkerboard  or  gridiron 
system  should  be  located  wherever  maximum  grades  of  six  per  cent, 
shall  not  be  frequent  or  cause  cut  and  fills  to  exceed  twenty  feet. 

3.  That  where  direct  extensions  shall  be  of  undulating  grade  curved 
highways  are  preferable,  adding  a  picturesque  feature  to  the  system  and 
relieving  the  monotony  of  straight  lines. 

4.  That  curves  of  small  radii  should  be  avoided  and  in  very  broken 
sections  of  narrow  ridges  or  valleys  it  is  preferred  to  follow  the  sides 
rather  than  the  top  or  bottom  of  the  hill. 

5.  That  the  largest  number  of  avenues  should  lead  to  or  from  the 
city  and  cross  avenues  be  infrequent  and  located  on  prominent  ridges  or 
on  easy  lines  of  communication. 

6.  That  small  parks  and  circles  which  are  such  features  of  the  city 
plan  be  eliminated  from  the  extended  system  and  that  large  areas  on 
prominent  points  of  view  be  selected  as  parks  and  connected  by  avenues 
or  curved  drives. 

It  cannot  be  predicted  in  what  way  or  to  what  extent  the  suburbs  may 
be  developed,  but  the  view  has  been  held  that  the  system  should  not 
be  so  burdensome  as  to  check  suburban  improvement,  remembering,  too, 
that  the  plan  is  for  the  future  more  than  for  the  present  and  that  a 
liberal  policy  should  be  expected  in  its  development. 

The  field  work  made  in  aid  of  the  studies  was  of  a  very  simple 
character.  A  system  of  co-ordinate  lines  was  extended  over  the  District, 
permanently  marked,  and  these  connected  with  triangulation  points  ol 
the  Coast  and  Geodetic  Survey,  and  with  the  various  subdivisions,  num- 
bering about  seventy,  with  an  aggregate  of  one  hundred  miles  of  streets. 
All  subdivisions  and  points  of  reference  were  plotted  on  the  sheets  by 
means  of  their  geographical  positions,  most  of  the  existing  highways 
governing  to  some  extent  the  actual  locations  of  the  proposed  streets. 

In  the  office  work  the  sheets  on  a  scale  of  one  inch  to  four  hundred 
feet  were  first  used  in  drawing  up  a  tentative  plan  followed  by  a  detailed 
Study  on  scales  of  one  inch  to  two  hundred  feet  and  one  inch  to  one 
hundred  feet.  Many  of  the  large  scale  sheets  were  enlarged  from  the 
coast  survey  by  photography  and  actual  tests  on  th«e  ground  indicated 
satisfactory  results  with  these  enlargements. 
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The  manner  of  conducting  work  in  the  office  was  for  the  assistants 
to  submit  independent  studies,  the  best  features  contributing  to  a  com- 
bmed  plan  which  was  still  further  modified  after  public  hearing  before 
the  District  Commissioners  and  the  Highway  Commission. 

To  facilitate  the  work,  as  well  as  to  comply  with  certain  require- 
ments of  the  law,  the  District  was  divided  into  four  sections  varying 
somewhat  in  topographical  features  and  differing  so  greatly  in  value  of 
land  or  their  relation  to  the  city,  as  to  cause  each  section  to  be  treated 
in  an  independent  way. 

Section  one  lies  north  of  the  city,  is  divided  from  Section  two  by 
Soldiers*  Home  and  North  Capitol  street  extended  and  fro^n  Section 
three  by  Rock  Creek  Park.  It  is  generally  of  a  rolling  nature,  resemb- 
ling the  city  in  topography,  is  elevated  from  one  hundred  to  three  hun- 
dred feet  above  tide  and  covers  an  area  of  5,250  acres.  A  close  copy 
has  been  made  of  the  city  plan,  the  streets  taking  30%  of  the  area;  no 
grades  need  exceed  5%  with  proper  developments. 

Section  two  lies  northeast  of  the  city  with  elevation  of  from  ten  to 
three  hundred  feet  characterized  by  wide  valleys  and  broken  ridges  that 
have  been  eroded  into  circular  hills  or  knolls.  A  rectangular  plan  has 
been  devised  that  is  rather  unsymmetrical  because  of  the  artificial  condi- 
tions arising  from  the  railroad  lines  and  old  subdivisions.  The  section 
covers  5,570  acres  with  33%  in  streets,  maximum  grades  of  8%  and 
maximum  cuts  and  fills  of  twenty  feet.  A  circular  drive  has  been  devised 
to  connect  the  highest  points  which  may  be  used  for  park  purposes. 

Section  three  lies  west  of  Rock  Creek  Park,  comprises  7,114  acres 
of  exceedingly  broken  country  from  one  hundred  to  four  hundred  feet 
above  the  Potomac  About  one-half  of  this  section  has  been  covered 
with  a  checker-board  plan  and  the  rest  with  a  combination  of  curves 
and  tangents  approximately  parallel  to  the  ridges  and  valleys.  Blocks 
three  hundred  feet  wide  and  two  thousand  feet  long  are  frequent  in  the 
rough  localities,  although  blocks  of  250  feet  by  600  feet  are  considered  an 
ideal  size.    Grades  of  8%  with  cuts  and  fills  of  fifty  feet  are  frequent. 

Section  four  comprises  about  10,000  acres  of  land  southeast  of  the 
Anacostia  river  with  eleva/tions  of  ten  to  three  hundred  feet.  The  sec- 
tion is  so  rough  throughout  that  a  curvilinear  plan  with  varying  sizes 
of  blocks  has  been  devised.  The  grades  in  this  section  will  not  exceed 
ten  per  cent. 

In  preparing  the  maps  for  final  approval,  block  distances,  widths  of 
streets  and  their  relations  to  the  co-ordinate  lines  have  been  given.  The 
establishment  of  grades  o»-  the  marking  of  comers  on  the  ground,  as 
done  in  other  cities,  has  not  been  followed  here.  This  is  left  to  the  time 
when  subdivisions  shall  be  recorded,  when  the  established  grade  will  be 
guided  by  the  tentative  as  near  as  good  practice  will  allow. 
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After  the  outlines  of  so  great  a  plan  the  question  naturally  arises 
when  will  its  development  be  complete,  or  will  a  population  ever  covec 
it.  I  will  not  offer  any  phophecy  but  we  can  find  some  indications  of 
iKrhat  we  may  expect. 

Curves  of  city  population  vary  so  much  as  to  be  very  poor  indica- 
tions of  what  we  may  expect  in  the  far  future.  The  curve  of  a  country 
population  is  a  better  gruide.  It  is  found  that  Washingfton  curve  of  pop- 
ulation agrees  very  closely  with  that  of  the  United  States,  and  it  seems 
reasonable  to  assume  that  they  will  continue  together,  and  that  in  fifty 
years  we  shall  have  more  than  half  a  million,  and  close  to  a  million  at 
the  end  of  the  next  century. 

To-day  one-fourth  of  a  million  occupy  fifteen  square  miles  and  we 
may  roughly  conclude  that  the  whole  District  in  another  century  will 
be  fairly  well  settled.  The  embellishment  (A  its  plan,  of  course,  may 
be  extended  without  end. 

The  President:  The  next  paper  is  by  Mr.  A.  W.  Dow,  In- 
spector of  Asphalt  and  Cements,  Washin^on,  D.  C,  and  is 
entitled  "Some  Points  on  the  Theory  and  Practice  of  Aspihalt 
MLxtures." 

SOME    POINTS     ON    THE    THEORY    AND     PRACTICE    OF 

ASPHALT    MIXTURES. 

BY  A.  W.  DOW,  INSPECTOR  OF  ASPHALTS  AND  CEMENTS,  WASHINGTON,   D.  C. 

The  testing  or  examination  of  asphalts  for  paving  has  been  carried 
•on  in  a  more  or  less  intelligent  manner  from  the  time  of  the  laying  of 
the  first  pavement  with  this  material,  and  although  our  knowledge,  which 
has  been  gained  by  slow  stages  is  yet  very  limited,  still  what  we  now 
have  is  such  as  to  give  us  confidence  in  our  predictions.  I  have  no 
doubt  but  that  there  are  some  here  who  are  calling  to  mind  cases  where 
an  asphalt  has  been  pronounced  suitable  for  paving  and  the  pavement 
has  proved  an  utter  failure,  and  other  cases  where  one  asphalt  has  been 
pronounced  superior  to  another  and  the  -pavement  constructed  with  the 
inferior  material  has  proved  the  better.  Failures  and  paradoxes  are  the 
great  educators  in  all  industries;  the  one  gives  us  something  that  must 
be  overcome,  while  the  other  gives  us  something  to  reason  on.  The 
■asphalt  paving  industry  is  no  exception  to  this  rule,  and  I  would  not  be 
far  from  right  if  I  said  it  possessed  to  those  who  have  not  made  a 
careful  study  of  the  subject,  more  paradoxes  than  any  other  industry; 
;and  how  often  are  they  wrongly  interpreted  or  put  aside  as  being  inex- 
plainable,  with  the  saying  that  there  is  too  little  known  about  the  subject, 
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Judging  from  the  poor  selection  of  materials  and  the  slipshod  methods 
employed  in  the  manufacture  and  laying  of  pavements,  it  is  very  evident 
that  the  subject  is  not  well  understood  in  many  cases.  But  there  are 
failures  traceable  to  carelessness  and  willful  disregard  of  known  charac- 
teristics of  the  materials  used. 

<»  It  is  hard  to  understand  why  these  should  be  made  unless  it  be  that 
men  become  so  convinced  by -their  own  arguments  as  to  the  remarkable 
good  quality  of  their  particular  asphalt  that  they  come  to  believe  that 
no  matter  how  they  abuse  it  its  good  qualities  will  carry  it  through. 
I  do  not  propose  here  to  explain  the  cause  of  any  particular  failure,  or 
to  tell  you  directly  how  to  avoid  failures;  but  merely  to  present  in  as 
practical  a  way  as  possible  the  influence  the  selection  of  different  ingre- 
dients has  on  the  character  of  the  pavements  in  which  they  are  used, 
and  discuss  the  theory  of  the  cementing  properties  of  asphalts.  In  this 
way  the  cause  of  some  failures  will  be  made  self-evident,  and  why  poor 
pavements  are  often  made  with  good  asphalts.  I  do  not  think  that  I  am 
wrong  when  I  say  that  many  engineers  do  not  explain  the  theory  of 
phenomena  met  with  in  asphalt  construction.  This  is  because  they  do 
not  apply  the  proper  physical  laws  in  their  reasoning.  And  is  this  sur- 
prising when  we  consider  that  the  cementing  and  other  materials  in 
general  use  in  engineering  work  are  solids,  and  involve  the  laws  govern- 
ing the  cohesion  and  adhesion  of  solids  for  each  other,  while  in  the  case 
of  asphalt  construction  we  have  entirely  different  principles  involved — 
those  governing  the  attraction  and  adhesion  of  liquids  for  solids,  for 
aspbalt  paving  cements  are  in  every  sense  of  the  word  liquids.  This 
may  be  novel  to  some  present,  but  an  examination  into  their  physical 
properties  will  demonstrate  the  correctness  of  the  assertion:  Asphalt 
cements  f!ow  at  all  temperatures,  the  flow  being  quite  marked  at  75" 
F.,  and  as  the  temperature  is  raised  or  lowered  the  flow  becomes  more 
rapid  or  sluggish,  this  change  taking  place  to  a  different  degree  in  differ- 
ent asphalt  cements. 

There  are  many  every  day  illustrations  of  the  flow  of  these  thick 
liquids,  the  commonest  being  the  oozing  through  the  smallest  cracks  in 
the  barrels  or  boxes  containing  them.  I  have  here  some  illustrations 
of  this  flow  at  three  different  temperatures — 26,  75,  and  140®  F. 

Possibly  you  wonder  why  I  have  taken  such  a  high  temperature  as 
140**,  but  it  is  because  I  have  found  asphalt  pavements  to  reach  that  high 
temperature  on  a  hot  day,  and  in  the  manufacture  of  a  pavement  the 
maximum  as  well  as  the  minimum  temperature  to  which  it  is  subject 
should  be  considered  in  the  examination  of  its  ingredients. 

The  cement  I  have  taken  to  illustrate  the  flow  at  the  temperatures 
mentioned  is  one  of  our  regular  paving  cements  such  as  is  used  in  the 
wearing  surface  of  an  asphalt  pavement.    This  first  exhibit  illustrates  the 


r^-^ 


146  FIFTH    ANNUAL   CONVENTION 

flow  of  this  cement  in  one  week,  having  been  kept  at  a  temperature  of 
26**  F.  A  two^nch  cube  with  a  perfectly  smooth  flat  face  was  placed  on 
this  board  directly  over  the  hole.  Its  flow  into  this  hole,  although  not 
^considerable,  is  sufficient  to  show  that  the  cement  is  liquid  at  this  temper- 
ature. .This  illustrates  the  flow  of  a  similar  cube  placed  in  like  manner 
on  this  board  and  kept  at  a  temperature  averaging  75^.  Here  is  a  third 
cube  similar  to  the  others  and  treated  in  like  manner,  except  that  it  was 
kept  at  140**  for  one  hour.    At  this  temperature  the  flow  was  visible. 

I  have  also  found  that  these  thick  liquids  belong  to  the  class  of  fluids 
that  will  rise  in  a  capillary  tube,  thus  showing  their  strong  attraction  for 
solid  bodies.  I  believe  that  the  laws  of  capillarity  are  the  principal  ones 
involved  in  the  cementing  in  asphalt  paving  mixtures;  and  when  applied 
will  explain  phenomena  heretofore  considered  inexplicable.  From  the 
foregoing  it  is  evident  that  asphalt  cements  may  be  looked  upon  as 
liquids,  but  there  is  another  property  possessed  by  them  which  must  be 
considered,  that  does  not  belong  to  liquids  as  we  commonly  speak  of 
them,  and  that  is,  they  become  brittle  at  certain  temperatures.  Asphalt 
cements,  as  I  have  before  mentioned,  become  more  sluggish  or  hard  as 
their  temperature  is  lowered,  and  at  a  certain  hardness  show  evidence  of 
brittleness,  this  brittleness  increasing  as  their  temperature  lowers.  It 
may  be  well  to  explain  here  that  we  can  increase  or  diminish  the  softness 
of  an  asphalt  cement  at  our  will  by  the  addition  of  a  flux  or  harder 
asphalt,  thus  we  are  able  to  obtain  any  degree  of  consistency.  As  asphalt 
cements  become  brittle  at  a  certain  hardness  and  this  increases  as  they 
harden,  it  is  most  desirable  to  have  the  cement  as  soft  as  possible,  thus 
having  the  temperature  at  which  it  becomes  brittle  at  the  minimum 
degree.  The  problem  now  to  deal  with  is  the  selecton  of  the  sand: 
what  sand  which  can  be  practically  handled  can  be  used  with  the  softest 
possible  asphalt  cement  and  yet  make  a  desirable  pavement,  that  is, 
one  that  will  not  shove  or  mark  too  much  under  the  traflic  of  the  par- 
ticular street  on  which  it  is  to  be  laid  on  the  hottest  day;  such  a  mixture 
will  be  best  able  to  resist  the  cold.  Of  what  character  must  the  sand 
be  to  fulfill  this  requirement?  From  whit  has  been  said  it  is  evident 
that  asphalt  mixtures  are  sand  grains  of  various  sizes,  held  together 
by  the  forces  of  attraction  and  adhesion  of  a  liquid  that  we  call  asphalt 
cement.  The  idea  of  a  liquid  binding  sand  grains  together  is  not  as 
novel  as  one  might  imagine  on  first  thought,  and  a  very  common  example 
of  this  phenomena  is  exhibited  by  a  sand  beach  which  the  tide  has  just 
left;  we  find  here  that  the  sand  grains  are  held  together  so  firmly  by  the 
limpid  water  that  a  wagon  may  be  driven  on  it  and  scarcely  leave  a  mark. 
That  this  hardness  is  due  to  the  presence  of  water  in  the  voids  of  the 
sand  is  evident,  for  when  the  sand  dries  it  becomes  loose  and  easily  dis- 
placed.    I  had  a  good  opportunity  at  one  time  to  illustrate  by  a  wet 
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sand  why  I  preferred  that  particular  sand  for  paving.  When  first 
appointed  to  my  present  position  I  took  occasion  to  make  a  radical 
change  in  the  grade  of  sand  to  be  used  in  the  asphalt  pavements.  A 
gentleman  connected  with  one  of  the  paving  companies  and  myself  were 
watching  the  unloading  of  the  first  lot  of  the  new  sand.  The  sand  was 
wet  and  cheesy,  so  to  speak;  that  is,  it  could  be  cut  out  in  big  cakes; 
it  did  not  look  like  a  good  mortar  sand. 

My  companion  remarked  that  that  was  not  what  he  would  call  a 
good  sand,  and  asked  me  if  I  was  not  afraid  that  I  had  made  a  mistake. 

I  called  his  attention  to  how  much  more  strongly  this  sand,  which 
was  finer,  was  held  together  by  water  than  the  sand  he  had  previously 
used,  and  explained  that  it  would  be  held  together  proportionatcily 
stronger  when  asphalt  cement  occupied  the  voids.  Practical  experience 
has  demonstrated  the  correctness  of  this  choice  of  sand.  That  much 
can  be  learned  from  a  sand  when  wet  as  to  what  value  it  will  have 
for  paving  can  be  shown  by  comparing  the  two  gn^des  of  sand  just 
spoken  of.  On  comparing  these  two  sands  when  wet  we  find  the  finer 
packs  remarkably  hard,  while  the  other  packs  but  slightly. 

Looking  upon  asphalt  cements  as  liquids  we  would  expect  to  find 
an  analogous  result  when  paving  mixtures  are  made  with  these  two  sands, 
using  with  each  the  same  asphalt  cement:  that  the  mixture  made  with 
the  finer  sand  would  be  harder  than  that  made  with  the  coarser — ^this  is 
what  we  find  in  practice — while  using  a  much  softer  asphalt  cement 
with  the  finer  sand  than  with  the  coarser,  equally  hard  mixtures  are 
produced.  The  cause  of  this  is  explained  by  the  fact  that  the  voids  in 
the  finer  sand  are  much  the  smaller  in  size,  which  means  that  the  sand 
grains  are  closer  together.  It  is  a  well-known  fact  that  the  smaller  the 
space  between  two  solid  bodies  that  are  held  together  by  the  attraction 
of  a  liquid  between  them,  the  greater  the  adhesion. 

There  are  two  grades  of  sand  that  have  small  voids,  one  that  is 
composed  of  all  very  fine  grains  and  the  other  is  a  sand  with  the  grains 
so  graded  from  coarse  to  fine  that  all  the  large  voids  are  filled  with 
smaller  grains,  and  their  voids  in  turn  filled  with  still  finer. 

The  latter  is  the  most  desirable  sand  for  several  reasons;  among 
them  are:  it  is  more  easily  handled  in  the  manufacture  of  the  pave- 
ment, and  it  requires  less  asphalt  cement;  not  alone  because  the  per  cent, 
void  is  less,  but  the  total  surface  area  of  the  sand  grains  is  smaller. 

I,  have  also  found  that  the  shape  of  the  grains  has  considerable 
influence  on  the  hardness  of  the  mixture.  The  more  round  and  smooth 
the  grains  of  a  sand,  with  all  other  conditions  being  the  same,  the 
softer  the  asphalt  pavement  made  therefrom.  The  great  difference  in 
pavements  due  to  the  use  of  different  sands  does  not  seem  to  be  appre- 
ciated by  many.     It  is  not  merely  a  theoretical  difference  to  be  put 
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i>o  trivial  to  consider  in  practical  work,  for  tbere  is  not^iing 
iponsible  for  more  failures  than  the  use  of  the  wrong  sand 
snces  in  pavements  due  to  the  character  of  the  sand  used  can 
LStrated  by  some  practical  instances.    The  pavements  laid  in  this 

summer  of  1804  mark  as  much  and  in  some  cases  more,  from 
a  do  those  laid  here  last  yfar.  and  sonie  of  the  former  crack  in 
ler.     On  comparing  the  records  of  these  pavements  the  asphalt 

the  former  is  found  to  be  20  degrees  of  penetration  harder 
n  liie  latter  pavements,  so  that  the  difference  must  be  due  to 
An   examination   of   the    sands   shows   that   they   both   have 

sharp  grains  with  the  following  mesh  composition: 


Pavement. 
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IT    illustration    of    where    a    hard    pavement    1 

in  the  well-known  Neuchatel  rock  pavements  that  are  used  so 

in  Europe,  and  about  which  there  is  no  question  as  to  their 
lalities.  This  pavement  is  a  limestone  powder  cemented  to- 
m  asphalt  so  soft  that  its  flow  is  perceptible  at  a  temperature 
vhich  is  about  three  times  softer  than  any  asphalt  cement  used 
in  our  pavements, 

:ention  was  first  called  to  the  importance  of  the  shape  and 
■f  the  sand  grains  a  few  years  ago.  I  was  required  to  make 
ition  of  some  paving  materials  for  a  Western  city  and  found, 
iphalt  cement  was  as  hard  as  any  we  were  using  here,  the 
noderately  fine,  and  judging  from  past  experience  I  believed 
r  asphalt  cement  could  be  used  wirii  it.  As  the  climate  of  this 
ubject  to  greater  atmospheric  range  and  much  lower  lem- 
han  Washington,  I  wrote,  advising  the  use  of  a  softer  asphalt 
was  much  surprised  to  hear  in  reply  that  they  had  com- 
<rk  on  the  paving  and  that  the  pavement  already  laid  was  so 

would  not  be  advisable  to  make  it  still  softer.  An  investiga- 
mmediately  started  to  discover  the  -cause  of  this  softness. 
as  found  wrong  until  I  examined  the  sand  with  a  glass,  when 
were  found  to  be  so  smooth  and  round  that  they  resembled 
ass  balls.  On  further  investigation  in  the  laboratory  it  was 
iclusively   that  there  was   a   decided   difference   in   mixtures 
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made  with  sand  that  was  smooth  and  round  and  that  which  was  angular. 
AH  else  being  the  same  the  mixture  made  with  the  smooth  sand  was 
much  softer  than  that  made  with  angular  sand.  This  hardness  of  paving 
mixtures  made  with  angular  sand  is  undoubtedly  due  to  the  keying 
into  each  other  of  the  irregula;*  sand  grains.  Too  sharp  a  sand  that 
is  one  that  would  be  so  jaggid  as  to  be  liable  to  have  pieces  easily 
broken  off  is  not  desirable  nor  for  that  matter  is  the  use  of  any  sand 
whose  grains  are  liable  to  fracture. 

As  sand  is  90  per  cent,  of  the  pavement,  why  should  it  not  be  the 
most  important  ingredient  to  consider,  and  when  a  pavement  is  at  fault, 
why  should  it  not  be  more  responsible  than  the  asphalt  which  now 
bears  the  brunt  of  all  failures? 

The  President:  Our  next  paper  is  one  on  the  relative 
values  of  paving  materials,  by  Mr.  George  W.  Tillson,  Civfl  En- 
gineer, of  Brooklyn.  He  is  not  with  us  but  has  sent  his  paper  to 
Mr.  Lewis,  who  will  read  it. 

Mr.  Lewis  read  Mr.  Tillsoni's  paper  as  follows : 

THE  RELATIVE  VALUES  OF  PAVING  MATERIALS. 

BY  GEO.   W.  TILLSON,   MEM.  AM.  SOC.   C.   E.,  BROOKLYN,   N.  Y. 

The  discussion  of  paving  materials  is  nearly  as  old  as  pavements 
themselves.  In  the  early  times  availability  generally  determined  the  kind 
to  be  used,  but  as  our  cities  increased  in  size  and  importance,  the  ques- 
tion as  to  what  was  the  best  received,  and  is  now  receiving,  a  great  deal 
of  attention.  It  is  not  easily  settled,  because  the  best  material  for  one 
section  is  not  necessarily  the  best  for  another.  However  intelligently  the 
question  be  considered,  it  will  never  be  possible  to  arrive  at  a  conclusion 
that  will  suit  all  cases.  A  perfect  pavement,  however,  possesses  certain 
qualities,  and  by  a  careful  study  of  these  it  will  be  possible  to  assign 
them  a  value  which  will  be  permanent  in  all  locations.  By  next  taking 
up  the  different  materials  offered  for  paving  purposes  and  examining 
them  with  reference  to  these  already  assigned  values,  a  result  can  be 
reached  that  will  give  a  fair  average  value  of  any  material.  These  results 
can  be  tabulated,  and  by  knowing  all  the  conditions  affecting  any  street 
a  proper  selection  can  be  made  by  applying  the  table. 

A  perfect  pavement  should  be  cheap,  durable,  easily  cleaned,  present 
little  resistance  to  traffic,  not  slippery,  cheaply  maintained,  favorable  to 
travel,  and  sanitary. 

The  question  of  first  cost,  is  very  important.  As  with  individuals, 
so   it  is  with  corporations:  what  is  most  economical  in  the  end  must 
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often  be  given  up  and  an  inferior  article  adopted,  because  the  available 
funds  will  nut  permit  the  required  outlay.  If  the  best  cannot  be  used, 
the  one  nearest  to  it  must  be  taken,  provided  it  comes  within  the  appro- 
priation. An  advocate  of  a  new  paving  material  is  almost  invariably  met 
with  the  question,  What  will  it  cost?  If  the  price  be  extreme,  he  will 
have  a  hard  task  to  introduce  it,  no  matter  how  great  his  other  attrac- 
tions may  be.  Cheapness,  then,  has  been  given  a  value  of  15  out  of  a 
total  of  100. 

Durability  is  probably  the  most  important  quality  of  any  material. 
Ultimate  cost  depends  as  much  upon  this  as  upon  first  cost.  No  matter 
how  cheaply  a  pavement  may  be  laid,  or  how  pleasing  it  may  be,  if  it 
requires  constant  and  frequent  renewal  its  real  value  is  greatly  dimin- 
ished. This  is  especially  true  in  large  cities,  as  the  delay  and  incon- 
venience to  business  on  a  crowded  street  may  often  amoumt  to  more 
to  abutting  tenants  in  dollars  and  cents  than  the  actual  cost  of  the  pave- 
ment. In  a  country,  too,  like  America,  where  the  tendency  is  to  build 
and  then  allow  repairs  to  take  care  of  themselves,  durability  is  most 
important.    Its  value  has  been  fixed  at  21. 

The  growing  demand  for  clean  streets  in  our  cities  has  brought  into 
prominence  any  pavement  that  can  be  easily  cleaned.  What  this  amounts 
to  in  money  can  be  appreciated  by  a  statement  made  in  December,  1896, 
by  Col.  George  E.  Waring,  Jr.,  at  that  time  Street  Cleaning  Commis- 
sioner of  New  York  City.  At  a  meeting  of  the  American  Society  of 
Civil  Engineers  he  said  that  if  all  the  streets  of  New  York  were  paved 
with  asphalt  where  the  grades  would  permit,  and  the  street  car  tracks 
constructed  with  grooved  rails,  the  cost  of  sweeping  the  entire  city 
would  be  reduced  from  $1,200,000  per  annum  to  $700,000.  That  is,  there 
would  be  a  saving  annually  of  $500,000,  which,  capitalized  at  4%,  would 
amount  to  $12,500,000  in  a  city  that  at  that  time  had  a  pavement  mileage 
of  431  miles,  of  which  94  were  already  paved  with  asphalt.  Easily  cleaned 
is  assigned  15. 

Resistance  to  traffic  is  an  important  item.  In  fact,  one  of  the  chief 
provinces  of  a  pavement  is  to  reduce  this,  and  consequently  a  pavement 
that  can  bring  this  to  a  minimum  is  of  particular  value.  A  mechanical 
device  that  would  reduce  the  friction  of  a  machine  50  or  even  25  per  cent 
would  be  of  incalculable  benefit,  yet  a  good  pavement  on  a  street  accom- 
plishes this.  It  makes  one  horse  do  the  work  formerly  performed  by 
two.    Its  assigned  value  is  15. 

The  slipperiness  of  a  pavement  depends  primarily  upon  its  material, 
but  a  great  deal  upon  its  condition.  The  former  will  be  considered 
here.  The  efficiency  of  a  draft  horse  must  vary  with  his  foothold.  If  it 
be  good  he  will  be  able  to  use  his  entire  strength  to  draw  his  lo^ad,  while 
if  he  be  in  constant  danger  of  slipping  and  falling  he  can   accomplish 
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very  little.  Very  few  statistics  have  been  gathered  on  this  point.  One 
case  can  be  given,  however,  when  observations  of  traffic  were  being  taken 
on  several  streets  in  the  winter  time.    On  the  first  day  the  hourly  traffic 

• 

was  at  the  rate  of  225  tons  between  11  and  12  o'clock,  reaching  270  tons 
between  3  and  4  o'clock.  On  the  day  following,  the  traffic  between  11 
and  12  o'clock  was  305  tons.  About  2  o'clock  snow  began  to  fall,  making 
the  pavement  very  slippery,  reducing  the  travel  to  such  an  extent  that  it 
had  fallen  off  to  40  tons  between  3  and  4  o'clock.  That  is,  it  was  com- 
paratively deserted.  All  of  the  other  streets  upon  which  observations 
were  being  taken  showed  the  same  results.  Not  slippery  has  been 
valued  at  7. 

Maintenance  is  closely  allied  to  first  cost.  Unless  it  be  known  and 
considered  in  the  adoption  of  a  material  a  choice  cannot  be  made  intelli- 
gently. What  seems  to  be  sound  selection  will  often  be  ruled  out  by  the 
cost  of  repairs.  Any  material  will  require  constant  attention,  but  that 
one  which  needs  the  least  and  permits  that  to  be  done  with  the  least  in- 
convenience to  the  public  is  of  most  value.  Cheaply  maintained  has 
been  given  a  rank  of  10. 

By  favorable  to  travel  is  meant  the  ease  and  comfort  that  is  enjoyed 
in  driving  over  a  smooth  payement,  and  the  decrease  in  the  wear  and 
tear  of  vehicles  and  horses.  No  attempt  ever  has  been  made  to  measure 
this  in  actual  money,  but  it  is  known  to  be  great.  It  is  a  pleasure  to  drive 
over  such  pavements,  and  actual  pain  to  drive  upon  others.  As  our  streets 
are  for  enjoymefit  as  well  as  use,  this  property  must  be  considered.  The 
large  number  of  bicycKsts  constantly  on  our  highways  makes  this  es- 
pecially important.    Its  value  is  placed  at  5. 

Another  function  of  a  pavement  is  to  preserve  health.  In  large  cities 
it  is  impossible  to  prevent  decaying  matter  from  being  deposited  in  our 
streets.  If  a  pavement  be  of  such  a  character  that  any  of  this  collect  in 
joints  so  that  it  is  not  removed  by  the  street  cleaners,  it  cannot  but  be 
very  deleterious  to  the  general  health.  Consequently  a  pavement  that  is 
impervious  to  water,  has  a  smooth  surface,  and  is  not  itself  composed 
of  organic  matter,  will  be  sanitary.  Noise,  too,  must  be  considered.  A 
noisy  pavement  prevents  sleep,  rasps  on  the  nerves  of  the  sick  and  pre- 
vents conversation  on  the  street.  This  question  of  noise  is  of  such  im- 
portance that  in  Greater  New  York  estimates  have  recently  been  made 
for  repaving  around  all  schoolhouses  in  the  city  with  a  smooth  and  com- 
paratively noiseless  material.     Sanitation  is  ranked  at  13. 

Having  thus  briefly  outlined  the  characteristics  of  a  pavement  and 
assigned  them  a  value,  it  will  now  be  in  order  to  take  up  these  character- 
istics with  reference  to  the  different  materials,  and  apportion  to  each  its 
amount  according  as  it  approaches  perfection  in  each  property. 
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The  pavements  to  be  considered  are  granite  blocks,  laid  on  six  inches 
of  concrete  with  tar  and  gravel  joints,  called  Granite  A;  granite  blocks 
laid  on  sand,  with  joints  filled  with  the  same,  called  Gmnite  B;  asphalt 
wearing  surface  two  inches  thick,  binder  one  inch,  on  six  inches  of  con- 
crete; brick,  also  on  a  concrete  foundation  six  inches  thick,  with  joints 
filled  with  pitch  or  cement;  Belgian  trap  blocks  on  sand;  macadam  eight 
inches  thick,  and  cobblestone.  Wood  has  not  been  taken  because  it  is 
only  being  used  now  in  some  of  our  Western  cities,  and,  as  laid,  can  only 
be  considered  as  a  substitute  for  a  pavement.  It  may  be  said  that  this  is 
practically  true  of  cobblestones.  That  may  be  so,  but  its  use  illustrates 
the  scope  of  the  table.  This  table,  according  to  its  present  values,  is 
available  only  in  the  vicinity  of  New  York  City.  But  the  theory  of  it  is 
correct,  and  modifications  can  be  made  so  that  it  will  apply  to  any  section 
desired. 

First  cost  varies,  of  course,  in  each  locality,  and  each  material  will 
vary  in  its  percentage  as  the  price  varies.  Taking  the  average  of  the  bids 
received  in  Brooklyn  in  1897,  we  have: 

Granite    A $2.50 

Granite  B 1.65 

Asphalt •  1.75 

Brick 2.00 

Belgian 1.40 

Macadam 0.75 

Cobblestone 0.40 

all  per  square  yard  complete. 

Assuming  their  value  to  be  inversely  as  their  cost,  we  get  Granite  A  2, 
Granite  B  4,  Asphalt  4,  Brick  3,  Belgian  5,  Macadam  7,  and  Cobble  14. 

It  is  somewhat  difficult  to  assume  any  definite  period  as  the  life  of  a 
pavement.  In  some  cases  the  amount  of  traffic  determines  it  entirely. 
But  when  a  pavement  is  laid  of  perishable  material  like  asphalt  or  wood, 
while  wear  will  hasten  the  end,  it  has  a  period  of  life  beyond  which  it 
cannot  go.  Assuming  the  traffic  then  to  be  normal,  the  time  the  different 
materials  should  last  with  ordinary  repairs  is: 

Granite    A 25  years 

Granite    B 20  " 

Asphalt    IS  " 

Belgian    20 

Brick    IS 

Macadam   8  " 

Cobblestone    " i8  " 
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Figuriii&r  2is  before  we  have  for  their  percentages : 

Granite    A 21 

Granite  B 17 

Asphalt 13 

Brick 13 

Belgian 17 

Macadam 7 

Cobble 15 

Some  figrures  already  have  been  given  as  to  the  value  of  having  a 
pavement  that  is  easily  cleaned.  The  street  that  uniformly  presents  a 
smooth  and  even  surface  can  be  cleaned  at  much  less  expense  than  one 
that  is  rough  and  uneven.  Working  on  this  principle  Granite  A  gets  11, 
Granite  B  8,  Asphalt  15,  Brick  12,  Belgian  7,  Macadam  5,  and  Cobble  2. 

Many  experiments  have  been  made  to  determine  the  amount  of  force 
necessary  to  draw  a  load  over  different  roadways.  The  results  vary 
greatly,  as  the  attendant  conditions  are  so  many  that  tests  cannot  be  ex- 
pected to  agree  except  as  to  general  results. 

According  to  the  best  authorities  the  number  of  pounds  required  to 
move  a  load  of  one  ton  at  a  speed  of  three  miles  per  hour,  the  grade 
l>eing  level,  is 

Granite   A 36 

Granite    B 45 

Asphalt 17 

Belgian 38 

Macadam 42 

Cobblestone 75 

Brick  must  be  between  Asphalt  and  Granite  A. 

This,  then,  will  give  a  percentage  to  Granite  A  of  7,  Granite  B  5,  As- 
phalt IS,  Brick  11,  Belgian  5,  Macadam  5,  and  Cobble  3. 

The  relative  slipperiness  of  the  different  materials  often  has  been  dis- 
cussed. It  varies  greatly  with  its  condition.  For  instance,  asphalt  is  more 
slippery  when  it  is  dirty  and  wet,  granite  when  it  is  clean  and  dry.  Ex- 
tended observations  were  taken  in  London  by  William  Haywood.  En- 
^neer  of  the  Commissioner  of  Sewers,  in  1873,  to  determine  the  number 
of  accidents  occurring  on  different  pavements.  From  his  results  he 
deduced  that  a  horse  would  travel  132  miles  on  granite,  191  miles  on 
asphalt  and  330  miles  on  wood  without  having  an  accident  of  any  kind. 
In  1885,  Captain,  now  General,  F.  V.  Greene  had  a  series  of  observations 
made  in  ten  of  the  principal  cities  of  this  country  for  the  same  purpose. 
From  these  he  decided  that  in  the  United  States  a  horse  would  travel  on 
wood  272  miles,  on  granite  413  miles,  and  on  asphalt  583  miles  witfibut 
an  accident.    In  both  of  these  cases  the  falls  were  divided  into  those  upon 
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the  knees,  the  haunches  and  complete  falls.  Falls  upon  the  knees  on  a 
rough  pavement  should  not  wholly  be  charged  to  sHpperiness,  as  a  great 
many  must  have  been  caused  by  stumbling.  Captain  Greene  found  that 
of  a  total  of  84  falls,  68  were  upon  the  knees.  Assuming  that  one-half 
of  the  latter  were  stumbles  only,  the  deduction  would  be  that  a  horse 
would  travel  698  miles  on  granite  without  an  accident  due  to  slipperiness. 
These  results,  of  course,  are  general.  From  these  and  other  observations. 
Granite  A  is  given  6,  Granite  B  5,  Asphalt  3,  Brkk  6,  Belgian  4,  Macadam 
7  and  Cobble  5. 

The  cost  of  maintenance  of  pavements  varies  greatly  in  different 
cities.    It  is  governed  principally  by  the  character  of  the  material,  amount 
of  traffic  and  the  condition  in  which  the  streets  are  kept    What  is  good 
repair  in  one  city  would  not  be  allowed  in  another.    The  records  on  this 
subject  are  very  meager.    Systems  vary  in  all  places,  and  not  much  atten- 
tion is  paid  to  the  cost  of  any  particular  street.    Granite  well  laid  requires 
very  little  repairing.     Asphalt  has  generally  been  repaired  by  contract 
after  the  expiration  of  a  five  years'  guarantee.     Some  ciities  pay  a  price 
per  yard  for  the  entire  street;  some  pay  for  the  actual  quantity  of  new 
pavement,  and  others  for  the  amount  of  material  used.    Under  ordinary 
traffic  the  repairs  should  not  cost  more  than  six  cents  per  yard  per 
annum.    Brick  has  not  been  in  use  long  enough  to  obtain  reliable  inform- 
ation upon  its  cost  of  maintenance.     In  this  paper  it  has  been  assumed 
to  be  the  same  as  asi^alt.    Belg^n  block  requires  but  little  repairing,  as 
it  is  hard  and  well  resists  the  action  of  travel.    The  cost  of  maintaining 
macadam  is  great  and  variable.     The  reports  of  the  City  of  Glasgow, 
Scotland,  show  that  the  total  cost  of  macadam  repairs  for  the  years  ending 
May  31st,  1896  and  1897,  was  ten  cents  per  yard.    In  London  they  some- 
times reach  sixty  cents  per  yard,  and  in  Paris  forty-four  cents.    In  Nash- 
ville, Tenn.,  the  stone  used  is  so  soft  that  the  streets  often  require  resur- 
facing several  times  a  year.     Traffic  tells  very  quickly  on  tfhis  kind  of  a 
pavement.     The  values  allowed  are  Granite  A  10,  Granite  B  7,  Asphalt 
6,  Brick  6,  Belgian  7,  Macadam  3,  Cobble  2. 

Probably  no  figures  can  be  found  upon  which  to  base  a  calculation  for 
favorable  to  travel.  Yet  the  paving  to  livery  men,  firms  and  corporations 
employing  many  teams  must  be  great  when  poor  pavements  are  replaced 
with  good.  Stone  pavements  are  very  severe  upon  both  horses  and 
vehicles,  especially  when  they  are  a  little  Out  of  repair.  The  allowances 
are  made  arbitrarily.  Under  this  head  Granite  A  has  3,  Granite  B  2, 
Asphalt  5,  Brick  4,  Belgian  2,  Ma<cadam  5  and  Cobblestone  o. 

There  is  a  great  difference  in  the  sanitary  value  of  the  materials 
in  question.  Asphalt  can  be  kept  absolutely  clean,  is  impervious  to 
water,  free  from  noise  and  has  all  the  requirements  of  a  sanitary  pave- 
ment.   Granite  A  and  Brick  have  their  joints  well  filled  with  permanent 
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material,  and  have  an  even  surface.  Granite  B  and  Belgian  have  jcHnts 
loosely  filled  with  sand,  which  is  soon  swept  out  more  or  less  and  replaced 
with  street  refuse  of  all  kinds.  Decaying  as  it  does,  it  is  offensive  and 
detrimental  A  cobblestone  pavement  never  can  be  kept  clean.  To  make 
it  so  would  remove  all  the  earth  that  maintains  the  stones  in  place.  All 
stone  pavements  are  very  noisy,  and  so  are  illy  fitted  for  streets  near 
hospitals,  schoolhouses,  churches  or  similar  buildings.  There  is  no  doubt 
but  that  the  noise  from  stone  pavements  contributes  largely  towards  all 
nervous  disorders.  Macadam  is  extremely  dusty,  absorbs  moisture  of  all 
kinds,  and  is  hardly  to  be  considered  for  a  city  street,  though  it  ranks 
high  in  some  respects.  In  the  old  City  of  New  York  the  number  of 
deaths  from  all  causes  in  1892  was  44*329;  i893>  44.486;  1894,  4i>i75;  1895, 
43,420;  1896,  41,622,  and  in  1897,  38,877,  showing  an  absolute  decrease  in 
that  period  of  5,452,  despite  a  large  increase  in  population.  This  is  a 
remarkable  record.  It  is  accounted  for  by  increased  sanitary  measures  in 
general  and  largely  to  the  laying  of  asphalt  pavements  on  the  east  side, 
where  the  population  is  larger  per  acre  than  in  any  city  of  the  world.  The 
streets  have  been  kept  clean,  and  they  are  in  a  measure  the  recreation 
grounds  of  the  people.  As  a  sanitary  pavement,  then,  Granite  A  receives 
9,  Granite  B  7,  Asphalt  13,  Brkk  10,  Belgian  5,  Macadam  5,  and  Cobble- 
stone 2. 

The  table  can  now  be  completed.  By  summing  up  the  values  under 
each  head  the  true  worth  of  each  material  is  obtained,  and  by  comparing 
these  totals  with  each  other,  we  arrive  at  their  relative  rank. 
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Having  constrticted  the  table,  it  will  njow  be  in  order  to  illustrate  its 
use.  Assume,  for  instance,  a  street  over  which  the  traffic  must  be  great 
and  continuous.  Ultimate  cost  is  of  great  importance.  It  overrules  first 
cost.  Light  resistance  to  traffic,  and  also  foothold  for  horses,  are  ruling 
elements,  so  that  any  power  may  draw  the  maximum  load.  The  items 
first  to  be  studied,  then,  are:  Durability,  Maintenance,  Traction,  and  the 
non-slippery  property.  Consulting  the  table  and  combining  the  values  for 
these  items.  Granite  A  has  44,  Granite  B  34,  Asphalt  37,  Brick  36,  Belgian 
33,  Macadam  22  and  Cobble  25.  Granite  A  has  such  a  decided  lead  over 
the  others  that  it  would  hardly  be  necessary  to  make  a  further  examina- 
tion before  coming  to  a  decision,  but  when  the  figures  are  as  close  as  the 
next  four,  ranging  from  37  to  33,  a  careful  study  of  the  remaining  quali- 
ties would  be  required.  In  this  particular  instance  Granite  A  stands  so 
near  the  top  on  the  totals  and  so  far  ahead  in  the  special  requisites  it 
would  seem  that  no  mistake  could  be  made  in  selecting  it  as  the  material 
to  be  used. 

Consider  next  a  residential  street  built  up  with  homes  whose  owners 
have  means  sufficient  to  afford  the  best  of  anything  they  desire,  and, 
while  ncrt  wishing  to  be  extravagant,  they  do  want  and  expect  to  have 
the  best  pavement  that  can  be  laid  without  regard  to  expense. 

This  is  a  different  proposition.  First  cost,  durability  and  mainte- 
nance, of  the  utmost  importance  before,  can  be  left  out  entirely.  Easily 
cleaned,  not  slippery,  favorable  to  travel,  and  sanitary,  are  the  govern- 
ing characteristics.  Now  Granite  A  has  29,  Granite  B  22,  Asphalt  36, 
Brick  32,  Belgian  18,  Macadam  22  and  Cobble  9.  Asphalt,  possessing  all 
the  desired  properties  in  so  high  a  deg^ree,  should  be  selected  without 
question.  It  may  be  said  that  the  durability  and  maintenance  are  too 
hastily  disposed  of,  and  that  by  considering  them  the  results  would  be 
changed.  But  here  is  the  point  of  the  whole  argument:  The  property 
owners  can  afford  the  best.  They  would  not  carpet  their  drawing  rooms 
with  hemp  matting  because  it  would  last  longer  than  tapestry,  nor  furnish 
their  dining  room  table  with  crockery  and  pewter  rather  than  with  china 
and  silver.  The  idea  is  the  best  material  under  required  conditions.  The 
above  conclusions  would  generally  hold  good  for  the  best  retail  business 
streets. 

Now  let  us  take  a  residence  street  with  very  light  traffic,  where  the 
abutters  wish  a  good  but  an  economical  pavement;  one  that  will  be 
durable  and  as  near  first-class  as  their  pocketbooks  will  admit.  This 
requires  careful  consideration.  The  destructive  action  of  travel  is  almost 
eliminated;  durability  will  be  governed  by  the  action  of  the  elements, 
Every  quality  but  light  resistance  to  traffic  must  be  taken  into  account. 
This  gives  Granite  A  62,  Granite  B  50,  Asphalt  59,  Brick  54,  Belgian  47, 
Macadam  39  and  Cobble  40.    Granite  A  leads,  but  it  gets  its  supremacy 
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from  its  great  durability  under  traffic,  a  property  that  is  not  required  here. 
Leaving  this  out  there  remains  Granite  A  41,  Granite  B  33,  Asphalt  46, 
Brick  41,  Belgian  30,  Macadam  32  and  Cobble  25.  All  but  the  three  lead- 
ing materials  can  now  be  eliminated,  leaving  for  further  consideration 
Granite  A,  Asphalt  and  Brick.  Now,  while  durability  has  been  left  out, 
its  value  has  been  deternniiled  by  the  action  of  traffic  and  weather.  In 
this  case  action  of  traffic  is  left  out,  and  when  it  is  considered  that  asphalt 
has  a  life  that  is  determined  by  climatic  conditions  irrespective  inspection 
of  traffic,  it  will  be  seen  that  in  such  a  case  as  this  Granite  A  and  Brick 
•can  consistently  be  placed  above  it.  These  two  materials  now  stand  at  the 
same  value,  41,  but  by  examining  the  table  it  will  be  seen  that  Granite  A 
gains  4  points  over  Brick  on  maintenance,  simply  on  account  of  its  super- 
iority under  heavy  travel.  Leaving  that  out  of  our  total,  Granite  A  has 
31  and  Brick  35,  and  this  is  plainly  the  proper  material  for  the  street. 

If  the  property  owners,  however,  think  the  price  too  high,  and  prefer 
granite  with  its  inconveniences  to  the  more  pleasing  brick,  then  Granite 
B  would  be  the  choice.  But  it  must  be  understood  that  money  casts  the 
deciding  vote. 

Assume  next  that  a  country  highway  is  to  be  improved  where  the 
traffic  is  not  heavy,  but  the  road  is  needed  to  facilitate  the  intercourse 
between  towns,  or  to  connect  a  suburban  vilkge  with  the  parent  city. 
Sanitation,  Easily  Cleaned,  Durability  (except  as  to  action  of  weather), 
and  Light  Resistance  to  Traffic  can  be  eliminated.  Sanitation  and  Easily 
Cleaned,  because  on  a  sparsely  settled  road  matters  are  unimportant  that 
could  not  be  allowed  in  a  city;  the  other  qualities,  because  no  heavy 
loads  will  be  attempted.  There  will  remain,  then.  Granite  A  21,  Granite 
B  18,  Asphalt  18,  Brkk  19,  Belgian  18,  Macadam  22,  Cobble  21.  Here  the 
values  are  more  nearly  alike  but  the  cost  of  the  first  five  materials  will 
rule  them  out,  when  there  can  be  no  question  between  macadam  and 
cobble  on  account  of  the  undesirability  of  the  latter,  even  though  the 
former  has  but  one  point  in  its  favor.  By  modifying  the  foundation  for 
brick  under  these  conditions  it  would  very  likely  make  a  good  showing, 
and  in  many  localities  prove  the  proper  material. 

The  above  illustrates  the  workings  of  the  table,  and  while  there  are 

many  imperfections  in  it,  as  much  of  it  has  been  settled  arbitrarily  by  the 

author  and  allowance  must  be  made  for  the  personal  equation,  it  does 

seem,  to  him,  at  least,  that  it  is  a  step  in  the  right  direction.    That  it  is 

getting  away  from  glittering  generalities  and  establishing  plain  figures  for 

certain  elements  that  have  not  been  valued  in  exact  terms  before,  so  that 

they  can  be  understood  and  of  service  to  those  wishing  information.     If 

this  attempt  brings  forth  discussion  here  at  the  present  time,  or  later,  in 

other  circles,  sufficient  to  place  these  figures  at  their  true  value,  the 

author  will  feel  fully  repaid  for  the  labor  expended  upon  this  attempt, 
i 
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The  Vice  President :  The  papers  read  are  now  open  for  dis- 
cussion and  I  would  ask  members  to  be  as  concise  and  brief  in 
their  remarks  as  possible. 

Captain  Beach:  I  was  a  little  surprised  to  hear  Mr.  Lewis 
state  in  his  report  that  in  Brooklyn  there  was  more  trouble  with 
the  aspihalt  close  to  the  rail  on  the  inside  of  the  rail,  rather  than 
on  the  outside.  The  reverse  has  been  the  case  here.  The  asphalt 
between  the  rails  wears  much  better  than  it  does  outside.  In 
talking  the  matter  over  with  Mr.  Lewis  he  says  that  their  streets 
are  very  seldom  more  than  twelve  feet  between  the  rail  and  the 
curb.  Here  they  are  anywhere  from  fifteen  to  almost  twenty-five 
in  some  cases,  and  I  presume  that  a  large  part  of  the  discrepancy 
is  due  to  the  fact  that  the  asphalt  close  to  the  rails  here  in  Wash- 
ington does  not  receive  the  same  travel  that  it  does  in  other  cities, 
and  also  that  there  is  larger  amount  of  expansion  and  contraction 
in  a  large  sheet  of  asphalt,  than  a  smaller  piece  of  asphalt  gets. 
That  is  about  the  only  way  I  can  account  of  that  discrepancy. 
With  regard  to  Mr.  Guthrie's  statement  concerning  the  cost  of 
repairs  to  asphalt  pavements  I  would  state  that  I  have  here  just 
a  rough  copy  showing  the  cost  of  repairs  to  asphalt  pavements 
in  Washington  that  have  been  laid  in  the  past  twenty  years,  show- 
ing the  cost  of  repairs  per  square  yard  per  year,  for  each  year 
since  the  guaranty  period  of  five  years  expired.  The  average 
throughout  the  entire  City  of  Washington  for  the  past  twenty 
years  is  3.2  cents  per  square  yard  per  year.  I  will  mention  a 
couple  of  streets  which  gentlemen  can  examine  for  themselves. 

A  Member:     Is  that  sheet  asphalt  or  block  asphalt? 

Captain  Beach:  Sheet  asphalt.  T  have  here  I  street,  be- 
tween Thirteenth  and  Fifteenth.  Tliose  are  the  two  blocks  east 
of  here.  This  pavement  was  laid  in  1874  and  beginning  with  the 
sixth  year,  when  the  guarantee  period  expired,  the  cost  per  year 
per  square  yard  has  been  as  follows:  .5  of  a  cent;  1.5  cents;  1.2 
cents;  i.i  cents;  3  cents;  5  cents;  1.2  cents;  6.2  cents*;  1.5  cents; 
6.3  cents;  2.4  cents;  1.5  cents;  7.1  cents;  4.1  cents;  3.1  cents. 
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The  Vice  President:  Was  th^re  any  reason  for  that  large 
cost  in  one  year?    Were  there  any  unusual  circumstances  that 

year? 

« 

Captain  Beaqh:  That  I  cannot  say.  There  may  have  beem 
There  may  have  been  a  large  piece  resurfaced,  or  something  of 
that  kind. 

Now  taking  this  piece  immediately  adjacent  to  the  hotel,  I 
street  between  Severrteentii  and  Eighteenth,  ihe  pavement  was 
laid  in  1880.  The  cost  of  repairs,  beginning  with  the  sixth  year, 
was  .0,  .0,  .2,  .3,  .3,  .0,  6.2,  .0,  .0,  1.8,  2.3,  and  2.1.  I  mention  this 
so  that  every  member  cam  examine  these  pavements  for  himself. 

There  is  one  further  point  tp  which  I  should  like  to  invite  the 
attention  of  all  the  members  while  they  are  in  this  city.  Every- 
thing that  has  been  said  so  far  has  been  with  reference  to  sheet 
asphalt.  I  should  like  to  invite  attention  to  rtie  asphalt  block 
pavements  as  they  exist  in  this  city.  We  find  most  of  them  in 
the  eastern  section  of  the  city,  beyond  the  Capitol  building,  on 
what  is  called  Capitol  Hill.  Those  pavements  have  been  down 
eleven  or  twelve  years,  some  of  them.  They  are  being  laid  all 
the  time,  but  the  oldest  were  laid  eleven  or  twelve  years  ago,  and 
tJiey  have  not  received  one  cent's  worth  of  repair  in  that  time. 

Mr.  Hewson:  What  is  the  travel  there?  Is  it  mostly  Kght 
travel? 

Captain  Beach  :  Light  travel.  They  are  residence  streets 
almost  entirely.  There  are  one  or  two  of  those  streets  that  have 
rather  heavy  travel  for  Washington,  which  is  lig^ht  travel  for 
other  cities. 

Mr.  Hewson:  What  is  the  space  between  the  rails  and  the 
curb,  where  there  are  tracks  in  the  streets? 

Captain  Beach  :    There  is  plenty  of  room  for  travel. 

« 

Mr.  Hewson:  In  our  streets  that  space  is  very  much  nar- 
rowed down. 

Captain  Beach:  There  are  some  asphalt  block  pavements, 
however,   upon  streets  which  have   considerable   heavy  travel, 
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hauling  of  stones,  &c.,  and  they  wear  as  well  as  the  sheet  asphalt. 
I  will  state  that  there  were  asphalt  blocks  laid  many  years  ago 
which  did  not  give  good  results.  An  example  of  that  can  be  seen 
at  the  intersection  of  Seventh  street  and  Pennsylvania  avenue, 
where  the  pavement  was  partly  resurfaced  with  sheet  asphalt  sev- 
eral years  ago.  The  reason  that  a  part  there  is  now  allowed 
to  remain  in  its  present  condition  rs  that  the  adjacent  property 
owners  cannot  agree  among  themselves  and  with  the  office  as 
to  exactly  what  is  to  be  done  and  consequently  it  is  allowed  to 
remain. 

Mr.  Lewis:    Was  not  limestone  used  in  those  eariy  block 
pavements? 

Captain  Beach:  Yes^  but  the  trouble  as  far  as  I  can  find  out 
is  largely  due  to  the  quality  of  the  asphalt  that  was  used  in  them 
periiaps  as  much  as  in  the  quality  of  the  stone.  They  were  laid 
before  I  came  to  Washington.  The  more  recent  block  pave- 
ments are  made  of  asphalt  which  is  required  to  fulfill  the  same 
specifications  that  the  asphalt  for  the  sheet  asphalt  pavements  is 
required  to  fill.  Limestone  was  formerly  used  and  g^ve  fair 
results.  The  stone  that  is  being  used  at  present  is,  I  believe, 
granite.  The  use  of  trap  might  give  still  better  results.  I  should 
Kke  to  have  members  interested  in  asphalt  pavements  examine 
those  asphalt  block  pavements  before  they  leave  the  city.  Block 
asphalt  is  not  as  slippery  as  sheet  asphalt.  It  can  be  laid  upon 
a  steeper  g^ade.  It  does  not  retain  the  moisture  in  sudden 
changes  of  weather  and  become  slippery  to  the  same  extent  as 
sheet  asphalt  does  and  it  possesses  many  other  advantages.  For 
instance,  in  cities  where  there  are  no  permanent  asphalt  plants, 
I  should  think  the  block  asphalt  pavement  would  possess  g^eat 
advantages,  because  skilled  labor  would  not  be  required  for  the 
repair  of  such  a  pavepient.  The  blocks  could  simply  be  pur- 
chased and  laid  by  ordinary  mechanics  who  could  lay  brick  or 
granite  blocks. 

Mr.  Hewson:    What  is  the  cost? 

Captain  Beach:     The  cost  in  Washington  for  the  asphalt 
blocks  this  year  is  $177  per  square  yard,  laid  upon  gravel.    The 
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cost  for  sheet  asphalt  upon  a  six-inch  concrete  base  last  year 
was  about  $1.58.    This  year  it  is  $1.77. 

Mr.  Hewson:  Are  these  block  pavements  laid  on  sand,  00 
the  same  foundation? 

Captain  Beach:  On  a  gravel  foundation,  ordinary  bank 
gravel,  just  as  it  is  dug  out  of  the  bank. 

Mr.  Eldridge:  I  should  like  to  ask  as  to  the  relative  heat 
of  the  asphalt  blocks  in  the  summer  time  compared  with  the  sheet 
asphalt  pavement.  I  have  heard  a  great  many  complaints  by 
laboring  men  of  the  heat  of  the  sheet  asphalt  pavement,  resulting 
in  the  ruination  of  the  horses'  hoofs.  Do  you  know  anything 
about  the  comparison  of  thos€  two? 

Member:    How  about  heat  in  asphalt  pavements? 

Captain  Beach:  Tliere  were  some  experiments  and  tests 
made  by  Mr.  Dow,  our  asphalt  inspector^  during  the  past  sum- 
mer. On  a  day  when  the  temperature  of  the  air  a  couple  of  feet 
above  the  pavement  was  about  104,  the  temperature  of  the  sheet 
asphah  pavement  itself  was  140.  That  was  obtain-ed  by  boring 
a  hole  into  the  asphalt  with  a  gimblet  and  inserting  the  thermom- 
eter bulb  down  into  the  pavement.  These  tests  vsrere  made  at  a 
street  crossing  where  there  were  two  or  three  kinds  of  pavements, 
under  practically  the  same  conditions.  The  temperature  of  the 
sheet  asphalt  pavement  was  140.  The  temperature  of  the  asphalt 
block  pavement  was  122,  and  if  I  remember  rightly  the  tempera- 
ture of  the  macadam  pavement  was  about  118. 

Mr.  Dow:    I  think  it  was  a  little  higher  than  that. 

Captain  Beach:  Since  then  experiments  have  been  made, 
taking  the  temperatures  every  hour  of  the  day  and  night  on  the 
different  pavements  for  the  twenty-four  hours^  and  it  has  been 
found  that  the  specific  heat  of  the  sheet  asphalt  is  considerably 
higher  than  that  of  asphalt  blocks. 

President  Van  Duyne:  There  is  one  question  I  s^hould  like 
to  ask  Captain  Beach.  It  is  with  reference  to  the  interesting 
paper  which  was  read  here  on  the  general  plain  for  street  exten- 


the  District  of  CoUimbia  outside  of  the  city  limits  of 
jton.  I  should  like  to  know  how  you  can  prevent  prop- 
ders  from  laying  out  streets  to  suit  themselves?  For 
.  if  a  man  plats  a  farm  containing  a  large  number  of 
jw  can  he  be  prevented  from  improving  it  to  suit  himself 
ng  out  streets  independent  of  the  general  plan? 
"AiN  Beach:  Any  plan,  or  subdivision  as  it  is  termed 
s  to  be  placed  upon  record  upon  the  books  in  the  Sur- 
office  before  it  becomes  authentic.  To  do  that  it  has  to 
the  approval  of  the  Commissioners  of  the  District,  and 
nmissioners  will  not  approve  any  plan  that  is  not  in 
ICC  with  the  adopted  plan  of  highway  extension. 
DENT  Van  Duyne:  Suppose  the  party  goes  ahead  in- 
ntly  and  builds  houses,  &c. 

AiN  Beach:  They  are  allowed  to  build  where  they 
The  plan  is  merely  one  which  shows  where  the  streets 
le  when  they  are  extended.  Now  they  can  lay  out  what 
e  termed  minor  streets  between  the  larger  streets  or 
I  streets  of  the  plan,  but  they  cannot  lay  out  a  public 
\  any  other  than  those  lines  adopted  by  the  Comniis- 

because  it  will  not  be  accepted  as  a  public  street. 
I  any  other  than  those  lines  adopted  as  a  public  .'Street. 
se  if  a  man  had  a  mind  to  cut  his  own  farm  up  into 
oads.  that  is  entirely  a  matter  tor  himself:  but  they  do 
jme  public  streets.  The  District  takes  no  charge  of 
spends  no  money  upon  them,  assumes  no  responsibility 

unless  they  conform  to  the  adopted  plan.  The  District 
y  out  no  water  pipes  and  construct  no  sewers, 

Meyers:     Could   a  man  in  such  a  case  recover  any 
.  for  the  tearing  liown  of  the  structures  that  he  might  put 
;  line  of  the  public  streets. 
AiN   Beach:     I  presume  he  could.     That  question  of 

opening  has  been  a  rather  bitterly  discussed  question 

years  past.  It  was  the  intention  of  some  parties  to  have 
5  appropriate  money  to  purchase  every  street  laid  down 
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in  that  plan  clear  out  to  the  District  line.  Their  arg^tnent  was 
that  the  land  could  be  obtained  more  cheaply  now  than  it  could 
be  at  a  future  time.  Of  course  the  estimates  of  the  cost  were 
very  divergent.  The  advocates  of  the  plan  I  think  estimated  the 
lowest  cost  at  about  $8,000,000,  and  the  estimates  ran  up  to  $40,- 
000,000;  and  some  of  the  extreme  opponents  of  the  plan  esti- 
mated that  the  cost  would  be  still  higher.  The  law  was  amended 
at  the  last  session  of  Congress  so  that  it  now  simply  requires  all 
public  streets  laid'  out  to  conform  to  the  adopted'  plan.  The  open- 
ing of  the  streets  is  a  matter  to  be  determined  hereafter  and  the 
question  of  improvements  in  the  line  of  the  streets  is  one  that 
rests  wfith  the  property  owners.  I  think  the  general  feeling  is, 
however,  that  a  man  would  not  be  apt  to  recover  very  much  if 
he  deliberately  went  ahead  and  built  right  in  the  line  of  the  street. 

Mr.  Benzenberg:  I  would  ask  whet'her  the  extension  of 
these  biighways  and  streets  has  been  pufolisihed  in  any  way,  so 
as  to  serve  as  a  notice  to  interested  property  owners,  tliat  t!hey 
mig'ht  not  hereafter  preftend  that  they  were  unaware  of  what 
the  District  contemplated  in  the  way  of  future  street  extensions. 

Mr.  Richards:  The  streets  are  being  lithographed  now, 
and  will  be  distributed  to  all  interested  persons. 

Mr.  Fulton:  I  would  ask  Captain  Beach,  if  it  is  not  too 
much  trouble,  to  furnisih  us  with  the  items  that  he  has  secured 
as  to  the  cost  of  repairs  of  s'Heet  asphalt  pavements.  Most  of 
us  in  our  own  cities  are  interested  at  this  time  in  knowing  what 
it  is  g^oing  to  cost  to  keep  these  streets  in  repair  after  the  guar- 
anty has  run  out.  It  is  necessary  in  that  connection  to  have  the 
width  of  the  street  and  the  relative  amount  of  travel,  so  that 
a  general  conclusion  can  be  arrived  at. 

Captain  Beach:  I  will  state  in  regard  to  that,  that  the 
information  can  be  very  easily  furnished  to  the  society,  but  that 
the  entire  information  is  coiutauned  in  the  annual  report  of  the 
Engineer  Commissioner  for  the  District  of  Columbia  for  the 
past  fiscal  year,  wh«dh  is  now  »in  die  hands  of  the  Public  Printer, 
and  as  the  society  has  had  some  trouble,  I  believe,  in  publishing 
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aJl  the  papers,  with  the  maps  and  plans  which  have  been  pre- 
sented heretofore,  perhaps  it  would  be  as  well  to  obtain  the  same 
information  from  that  report  a«  by  repeating  it  in  the  proceed- 
ings of  this  society. 

The  President:  Will  all  the  members  be  able  to  get  copies 
cf  that  report? 

Captain  Beach:  If  you  will  furnis^h  the  names,  we  shall 
be  glad  to  send  copies  of  the  report  to  all  the  memibers  who  de- 
sire them.  The  report  will  not  be  ready  for  diisjtribution  until 
after  the  first  of  December,  because  it  has  to  be  made  officially 
to  the  President  of  the  Unilted  States,  and  it  is  not  considered 
courteous  to  give  it  to  the  publ»Jc  before  it  is  transmitted  to  him. 

Mr.  Hewson:  It  may  be  of  some  interest  to  the  gentlemen 
from  different  sections 'of  the  counjtry  where  the  price  of  asphalt 
pavements  under  contract  varies  so  greatly  to  know  that  in  the 
City  of  Newark,  N.  J.,  which  I  represent,  we  have  very  recendy 
been  going  through  the  throes  of  a  struggle  with  the  asphalt 
companies,  the  question  being  whether  the  work  should  be 
thrown  open  to  competition  or  whetilier  the  paving  should  be 
confined  to  one  or  two  specific  makes  of  asphalt  pavement.  In 
1895  we  laid  over  167,000  square  yards  of  asphalt  pavement, 
having  no  competition,  the  pavements  being  laid  principally  by 
the  Barber  company  at  a  price  ranging  from  $2.60  to  $2.90  per 
square  yard,  the  average  being  $2.70  per  square  yard.  It  varied 
because  of  the  variations  in  the  size  of  the  different  contracts. 
A  great  deal  of  fault  \vas  foimd  with  the  higih  price.  We  heard 
of  other  cities  which  were  getting  pavements  under  similar  speci- 
fications at  lower  prices.  Agitation  commenced  and  in  1896, 
the  following  year,  we  laid  about  145,000  square  yards,  under 
the  same  conditions  without  competition,  the  company  having 
educated  the  Boards  of  Works  and  Publiic  Authorities  and  public 
opinion  to  believe  that  they  had  the  only  asphalt  that  would 
make  a  good  pavement,  and  thiat  they  had  the  only  method  of 
laying  good  pavements.  However,  under  the  aroused  pmblic 
opinion  they  made  a  very  slight  concession  and  the  average  cost 
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of  1896  was  $2.60  per  square  yafd.  In  1897  a  very  determined 
figfht  was  made  to  open  t^he  dolor  to  general  competition  under 
more  stringent  specifications  or  under  the  same  specifications. 
Contracts  were  held  up  and  the  only  work  done  was  upon  four 
streets,  amounting  to  only  a  few  thousand  square  yards.  The 
oompanies  having  nothing  much  to  do  with  their  plants  came 
down  to  $2.35  a  yard,  and  thalt  was  understood  to  be  their  ulti- 
matum under  a  five-year  guaranty.  The  fight  was  continued, 
however,  and  in  1898,  we  have  oontracts  for  nearly  200,000 
si.uare  yards  of  asplhak  pavement  under  open  competition  at  an 
average  cost  of  $1 .54  per  square  yard,  under  the  most  stringent 
speoiiications  with  a  ten  years'  maintenance,  all  prior  to  that 
under  the  high  prices  having  been  five-year  guarantees.  The 
lowest  or  minimum  price,  from  one  of  the  leading  compames, 
wihidh  had  a  monopoly  before  and  had  said  that  it  would  not 
make  a  lower  price,  was  at  the  rate  of  $1.38  per  yard.  That  was 
the  minimum ;  but  another  company  was  so  close  to  them  as  to 
bid  $1.39.  Our  first  contracts  under  tbe  new  order  of  things 
were  at  $1.45  and  then  the  price  got  diown  to  $1.38.  For  sthort 
intersections*  of  streets  we  have  to  pay  a  little  higher  price,  making 
tihe  average  aibout  $1.54  for  the  188,000  square  yards  whnich  we 
laid.  And  during  this  year  the  price  for  laying  all  kinds  of  pave- 
ments has  dropped  greatly.  I  was  mudh  interested  in  the  cost 
of  pavements  as  given  by  Mr.  Lewis  of  Brooklyn,  as  in  this 
yesar  (1898)  we  htave  given  contracts  out  for  fifty-nine  streets. 
At  tJie  low  prices  property  owners  came  in*  and  were  anxious  to 
get  their  streets  paved,  and  we  have  laid  in  round  numbers  about 
300,000  yards  of  pavement  of  all  binds,  equal  to  14J  miles  of 
repavements  and  new  pavements,  of  w^hich  about  188,000  yards 
have  been  asphalt  on  a  six-inch  concrete  foundation,  one  and  a 
ha'M  inch  binder  and  a  two-indh  surface. 

Mr.  Benzenberg:     Did  you  say  a  one  and  a  half  inch  binder? 

Mr.  Hewson:  One  and  a  half  inch  binder,  made  c^  the  same 
cement  as  the  surface,  with  the  adcfition  only  of  the  broken  stone. 
I  should  also  state  that  the  contract  price  covers  everything.  It 
includes  the  excavation  of  the  street,  removal  of  the  old  pave- 
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ment,  the  concrete  foundation  and  binder  and  the  cushion  or 
weaning  surface  complete.  We  have  laid  pavement  of  oblong 
granite  on  concrete  foundation  with  a  tar  filling  for  $2.13.  That 
is  very  much  lower  than  we  ever  golt  it  laid  for  before,  some- 
thing like  60  or  70  cents  per  square  yard  lower.  The  average 
price  I  think  was  $2.15.  And  granite  pavement  on  sand,  under 
open  competition,  we  have  had  laid  for  $1.40  per  square  yard. 
For  bnick  pavements  upon  a  six-inch  concrete  foundadon 
with  asphalt  grouting  or  cement  grouting  we  formerly  paid 
$2.25  to  $2.50  per  square  yard  and  we  now  pay  $1.75.  So  thalt 
our  nearly  300,000  yards  of  pavement  laid  this  year  has  averaged 
us  a  cost  of  about  $1.78  per  square  yard  for  the  best  and  most 
modem  pavement,  laid  in  the  best  manner  and  under  the  most 
stringent  specifications.  Several  of  the  municipal  authorities 
who  hteive  representatives  here  have  sent  for  our  ^pecificatior^, 
which  we  have  alu'ays  been  glad  to  furnish. 

A  Member:    In  what  city  is  'this  pavement  land? 

Mr.  Hewson:    The  City  of  Newark,  N.  J. 

The  Same  Member:  I  did  not  understand  yoAr  statement: 
about  the  price  of  brick  pavements.    What  did  you  say  it  was? 

Mr.  Hewson:  >  For  brick  pavement  $1.75  per  square  yard 
on  a  six-inch  concrete  foumJation. 

The  S.ame  Member:  In  Newport,  Kentucky,  we  beat  that 
We  get  brick  pavement  laid  for  about  $1.24  to  $1.34.  That  was 
the  price  this  summer. 

Mr.  Hewson:  The  price,  of  course,  depends  somewhat  on 
the  locality.  In  a  locality  where  labor  and  the  shale  is  plenty, 
the  price  is  c'heaper.  We  have  only  this  year  been  able  to  get 
down  to  these  prices.  Western  brick,  or  Galesburg  brick,  we 
could  not  reach,  because  the  cost  of  transportation  was  more 
than  the  cost  of  the  bricks  and  it  is  only  recently  that  the  manu- 
facturers have  been  so  near  to  us  that  we  could  get  cheap  trans- 
portation, and  hence  lower  prices. 

A  Member:  How  do  you  pay  your  cost  of  repairs  after 
the  five  years'  maintenance? 
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Mr.  Hewson:  We  corresponded  wiftfli  the  principal  cities 
and  specially  with  Buffelo  and  receitved  a  taible  of  expense  from 
Buffalo,  jusit  about  as  it  waLS  read  here  to-day.  You  will  see 
tha/t  the  Buffalo  average  is  pretlty  near  five  oenits  per  square  yard, 
and  we  allow  for  majintenance  and  repairs  five  cents  per  square 
yard  per  yc^r,  commencing  with  tihe  sixth  year.  So  we  know 
exactly  wha/t  the  pavement  as  going  to  cost  us.  We  bind  the 
same  companies  to  keep  the  pavemenit  in  repair,  and  agree  to 
pay  Ifliem  twenty-five  cents  per  yard  for  the  term  of  five  years, 
payable  at  the  rate  of  five  cents  per  square  yard  per  year. 

A  Member:     After  the  first  five  years? 

Mr.  Hewson:    After  the  expiration*  erf  the  first  five  years. 

A  Member:     And  nothing  for  the  first  five  years? 

Mr.  Hewson:  No,  that  is  the  original  guaranteed  term.  We 
have  surety  company  bonds  for  the  last  guaranty  in  one-half  the 
amount  of  the  contract. 

A  Member:  Then  your  total  cost  for  the  pavement  for  the 
ten  years  is  twenty-five  cents  a  yard  in  excess  of  the  contract  price 
you  gave  us,  or  about  $1.78. 

Mr.  Hewson:     Yes. 

The  Same  Member:  I  understand  then  that  your  pavements 
cost  $1.78,  with  a  ten-year  guaranty? 

Mr.  Hewson:  For  five  years*  guaranty,  and  five  years  of 
maintenance  after  that. 

Mr.  Benzenberg:  The  basis  you  gave  then  was  really  for 
the  five-year  guaranty? 

Mr.  Hewson:    Yes. 

!Mr.  Benzenberg:  With  the  additional  contract  <A  five  cents 
per  yard  per  year  for  maintenance  for  five  additional  years? 

Mr.  Hewson:  Yes,  but  before  that,  in  1895  and  1896,  we 
had  been  paying  as  high  as  $2.95,  averaging  $2.70  for  a  five- 
year  guaranty  and  on  the  question  of  repairs  we,  like  a  great 
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many  other  cities,  were  in  the  hands  of  the  companies.  Having 
no  plant  of  our  own  we  had  to  pay  tihem  for  repairs,  after  the 
guaranty  ran  off,  the  original  price. 

Mr.  Benzenberg:  I  would  ask  for  information  on  what 
classes  of  streets  were  these  fifty-nine  pavements  laid — on  resident 
streets  purely  or  residence  and  business  sitreets  combined? 

Mr.  Hewson:  Residential  and  semi-residential;  that  is,  resi- 
dential and  business.  We  are  a  very  large  manufacturing  city 
with  an  inumense  heavy  traffic  and  for  our  heavy  traffic  business 
streets  we  have  granite  on  a  concrete  foundation  with  tar  filling. 
On  residien/tial  streets  where  there  is  the  greatest  weakh  and 
where  t*he  most  desiirable  pavement  is  required,  without  regard  to 
cost,  we  have  asplhalt.  On  other  residenitiial  and  partly  residen-. 
tial  streets  we  have  asphalt  and  brick.  On  our  roads  leading  out 
to  the  suburbs  it  is  macadam.  On  our  heavv  traffic  streets  we 
stiH  hold  to  granite  on  the  score  of  economy  of  maintenance. 

Mr.  Thomas:  We  have  done  considerable  paving  in  our 
town,  entirely  with  brick.  Under  our  si>ecifications*when  a  con- 
tractor takes  a  street  he  grades  down  twelve  inches  below  the 
finis^hed  surface  of  tJhe  brick  pavement  and  puts  in  six  inches  of 
gravel  and  two  "inches  of  sand  on  top  of  that  gravel.  First  the 
foundation  is  rolled  with  a  heavy  iron  steam  or  horse  roller,  and 
the  six  inches  of  gravel  and  two  inc*hes  of  sand  are  made  to 
conform  with  the  finished  street.  On  that  the  brick  is  placed. 
We  are  now  laying  some  at  a  cost  of  85  cents  per  squafe  yard. 
Tlie  contractor  removes  fhe  dtrt  to  any  point  designated  by  the 
city,  not  to  exceed  one-half  mile  distance.  After  the  bricks  are 
laid,  sandi  is  first  swept  in  the  interstices  and  then  the  pavement 
is  rolled  with  a  heavy  roller,  and  t^ree-quarters  of  an  inch  of 
sand  is  put  on  top  of  the  bricks,  to  remain  long  enough  to  be- 
come thoroug'hly  packed.  The  cost  of  this  as  I  say  is  85  cents 
j>er  square  yard,  on  an  average.  Some  has  been  done  as  low  as 
75  cents,  according  to  the  street. 

A  Member:    What  city  do  you  refer  to? 
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Mr.  Thomas:  Parkcrsiburg,  West  Virginia.  We  have  albout 
all  kirvdfi  of  brick.  First  we  coixuneticed  with  common  red  brick, 
alboivt  ten  or  twelve  years  ago.  We  have  had  four  squares  of 
that  relaid  this  summier.  We  Have  had  some  paving  done  with 
vrtrified  block.  They  have  given  us  entire  satisfa-ation.  We  have 
had  some  down  several  years,  with  no  perceptible  wear  upon 
them.    We  have  a  guaranty  of  five  years  on  the  paving. 

Captain  Beach:  Mr.  President,  I  (have  been  personally  in 
tlie  vicinity  of  Parkersburg  and  know  that  part  of  the  country 
very  well.  I  would  stalte  that  the  prices  whidh  are  obtained 
there  are  due  to  the  fact  that  Parke rsiburg  is  very  close  to  the 
localities  which  produce  an  excellent  quality  of  paving  brick. 
The  Muskingum  River  enters  the  Ohio  River  fourteen  miles  from 
Parkersburg,  and  the  valley  of  the  Muskingum  is  filled  with  all 
sorts  of  clay.  Marieitta,  which  is  fourteen  males  aJbove  Parkers- 
burg, has  laid  vitrified  brick  pavements  upon  a  gravel  founda- 
tion fior  fifty-six  cents  per  square  yard. 

Mr.  Holman:  There  is  one  thing  stated  by  the  gentleman 
from  Newark  (Mr.  Hewson)  whidli  I  want  to  make  clear.  The 
pavements  there,  as  he  says,  cosit  this  year  an  average  of  $1.53 
per  square  yard,  w^th  a  maintenance  charge  of  25  cents  for  five 
years,  giving  him  an  asphaltum  pavement  for  ten  years'  main- 
tenance at  a  total  cost  of  $1.78  per  yard.  The  average  cost  of 
Washington's  pavements  at  present  is  $1.77,  and  the  average  cost 
of  maintenance  is  3.2  cents  per  yard  for  five  yeans,  making  16 
cents,  or  a  total  for  an  asphaltum  pavement  constructed  and 
maintained  for  ten  years  of  $1.93,  giving  Newark  an  advantage 
of  only  15  cents  per  square  yard.  Now  I  a»m  informed  by  the 
Wa«fhington  authorities  that  in  many  cases  their  oost  of  main- 
tenance i«  much  less  than  3.2  cents  per  yard  per  year,  so  that 
in  many  cases  Newark  has  no  advantage  that  I  can  see  over 
Washington,  altliough  competition  is  restricted  in  Washington 
and  wide  open  in  Newark.    Am  I  right  in  my  deduction? 

Mr.  Hewson  :  I  will  ask  Captain  Beach  if  the  City  of  Wasih- 
jngton  has  its  own  plant  and  does  its  own  repairs. 
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Captain  Beach  :  The  repairs  oif  asp'hak  pavements  in  Wash- 
ington are  ordinarily  let  out  by  contract.  The  contract  winich 
expired  on  the  30th  of  last  June  was  for  a  period  of  five  years. 
The  oontracrt:  which  is  now  in  force,  beginning  tihe  first  of  last 
July,  is  for  a  period  of  two  years.  I  wiH  read  from  this  table  a 
statement  of  the  cost  of  repaiirs  on  a  few  streets,  taken  at  ran- 
doim,  for  the  first  five  years  after  the  guaranty  period  of  five 
years  expired;  that  is,  for  the  sixth  to  the  tenth  year  inclusive 
of  the  life  of  the  pavement: 

A  street,  northeast,  o,    o,  o,  .1,  .4. 

B  street,  southeast,  o,  .9  of  a  cent,  o,  3  cents,  3  cents,  6.1. 

E  street,  northwest,  o,  2.2,  7.4,  5.7,  10.6,  14.4. 

That  street  was  resurfaced  in  the  fourteenth  year  of  its  life. 

B  street,  southwest,  nothing  for  t'he  first  eight  years  after  the 
guaranty  period  expired 

H  street,  southwest,  nothdng  for  the  first  three  years;  .3  of  a 
cent  for  the  fourth  year,  nothing  for  the  fifth  year.  As  a  rule 
there  is  nothing  upon  the  pavement  in  tIhe  sixth  year  and  there 
is  very  little  upon  the  pavement  dn  the  seventh  year.  That  i^, 
there  is  very  little  expense  during'  the  first  and  second  years 
after  the  guaranty  period  expfres.  After  the  pavement  reaches 
the  tenth  or  eleventh  year,  then  the  cost  of  repair  begins. 

Mr.  Hewson:  We  have  pertops  four  hundred  thousand 
square  yards  of  asphalt  pavements  under  a  five-year  guaranty 
only.  The  problem  confronting  us  has  been  to  determine  w4iat 
we  are  going  to  do  when  the  five-year  guaranty  runs  out.  We 
have  sixty  or  seventy  thousand  square  yards  of  pavement  run- 
ning out  of  guaranty  this  year.  The  plan  upon  which  the  co«n- 
panies  have  charged  us  has  been  that  wliatever  the  contract 
price  of  a  street  was,  that  was  the  cost  of  repair.  We  think 
we  have  solved  it  by  our  ten-year  guaranty.  At  feast,  we  know 
that  it  cannot  cost  us  more  than  five  cents  a  square  yard  for  the 
period  of  five  years  succeeding  the  five-year  guaranty.  And  on 
those  streets  where  the  old  five-year  guaranty  is  running  off, 
we  think  we  can  get  the  same  terms,  which  would  be  a  ver\' 
great  saving. 
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Now,  I  want  to  say  that  the  character  of  the  traffic  in  differ- 
ent cities  varies  greatly.  Captain  Beach  has  mentioned  a  thin^ 
which  you  have  all  noticed,  that  in  the  city  of  Washington  the 
streets  are  ver>'  broad,  the  spaces  between  the  curb  and  the  car 
tracks  are  very  great,  so  that  the  traffic  does  not  come  in  the  car 
tracks  nor  close  to  the  rails.  But  in  many  of  our  cities,  as  is  the 
case  in  my  own  city,  the  streets  are  very  much  narrower,  many 
of  the  streets  have  double  tracks,  and  traffic  is  exceedingly 
heavy.  The  city  of  Newark  is  probably  one  of  the  great  manu- 
facturing cities  in  the  country  and  I  believe  tfhat  on  some  of  our 
streets  we  have  about  the  heaviest  traffic  of  any  city  in  the 
country.  All  these  points  must  be  taken  into  consideration  when 
you  consider  and  compare  the  question  of  repairs  and  the  main- 
tenance of  pavements. 

A  Member:  I  should  like  to  ask  whether  after  the  five-year 
guaranty  expires,  and  you  contract  for  repairs  at  five  cents  a 
yard,  whether  you  pay  five  cents  a  yard  for  the  total  number 
of  yards  laid  under  a  contract  or  Whether  you  pay  five  cents  a 
yard  for  the  rwimber  of  yards  that  are  repaired. 

Mr.  Hewson:  Five  cents  a  yard  for  the  total  number  of 
yards  laid  under  contract.  That  is,  if  there  were  twenty  thousand 
yards  in  a  street  we  pay  five  cents  a  yard  for  the  whole  20,000 
yards.  That  fixes  it  definitely.  We  know  precisely  what  the 
repairs  of  those  streets  are  to  cost  tis,  and  we  can  forecast  ahead 
and  know  What  the  expense  of  repairs  will  be. 

Mr.  McLaughlin:  I  wish  to  state  that  Adjutant  General 
Barrett,  who  is  here,  is  interested  in  municipal  matters  in  Los 
Angeles.  In  talking  with  the  general  last  night,  I  found  that 
some  points  which  he  spoke  upon  were  very  interesting,  and 
Mr.  Herr,  who  knows  him,  and  Mr.  Byrne,  who  knows  him 
better  than  your  humble  servant,  thought  that  it  would  be  a 
grand  opportunity  for  this  society  to  spread  itself  on  the  Pacific 
coast  by  extending  an  invitation  to  Adjutant  General  Barrett 
to  pay  us  a  visit,  to  see  if  we  could  not  stimulate  both  Los 
Angeles  and  San  Francisco,  in  fact  all  the  cities  on  the  Pacific 
coast,  to  send  delegates  here  or  wherever  the  society  meets  next 
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year.  So  I  should  like  to  make  a  motion,  if  it  is  in  order,  that 
a  committee  consisting  of  Mr.  Byrnie  and  Mr.  Herr,  who  know 
Adjutant  General  Barrett  in  their  own  peculiar  way,  be  requested 
to  wait  upon  the  general  and  invite  him  here  either  to-night  or 
before  we  adjourn  and  see  if  we  cannot  make  some  impression 
upon  him,  to  have  him  when  he  goes  back  home  insist  that 
those  municipalities  shall  send  representatives  to  this  conven- 
tion next  year. 

The  motion  was  seconded. 

Mr.  Herr:  Mr.  President,  it  has  been  stated  that  our 
friends/hip  is  a  peculiar  one.  The  peculiarity  of  it  is  that  we 
belong  to  the  brotherhood  of  Elks.  I  do  not  want  any  improper 
impression  to  get  abroad  on  the  subject.    (Laughter.) 

The  motion  was  agreed  to. 

The  President:  There  was  another  paper  by  Arthur  R. 
Reynolds,  M.  D.,  of  the  City  of  Chicago,  Commissioner  of 
Health  of  that  city,  that  I  think  you  would  all  be  interested  in 
listening  to. 

Captain  Beach  :  I  move  that  the  reading  of  that  paper  be 
postponed  until  the  evening  session. 

The  motion  was  agreed  to. 

Mr.  Sherrerd:  I  should  like  to  call  attention  to  one  pc^nt 
in  Mr.  Andrews'  paper.  He  spoke  about  changing  the  radius 
of  the  curb  comers  from  five  to  eight  feet.  I  should  like  to 
ask  him  In  regard  to  this.  I  know  it  has  been  the  practice  in 
some  cities  to  use  the  full  width  of  the  sidewalk  as  the  radius 
of  the  curb  comer,  this,  it  seems  to  me,  is  rather  a  bad  practice. 
It  is  annoying  for  the  pedestrian,  because  if  several  persons  are 
walking  abreast,  one  will  have  to  step  off  the  curb  before  the 
others.  I  think  there  is  a  point  of  compromise  between  what  is 
good  for  the  traffic  of  the  street  and  w^hat  is  good  for  the  pedes- 
trian. That  point  of  compromise  should  be  arrived  at,  it  is 
something  about  midway  or  half  the  width  of  the  sidewalk. 

Mr.  Andrews:  Mr.  President,  the  increase  of  radius,  al- 
though it  seems  to  be  slight,  is  really  important.     It  makes  a 


i 


J 


\ .. 


-><->' i- 


AMERICAN  SOCIETY  OF  MUNICIPAL  IMPROVEMENTS. 


173 


marked  difference  in  the  appearance  of  the  street.  As  Mr.  Sher- 
rerd  observed,  a  very  large  radius  is  sometimes  objectionable. , 
In  our  streets,  many  of  which  are  narrow,  we  unfortunately  have 
many  overhead  wires  and  poles,  sometimes  two  feet  in  diameter, 
and  they  have  to  be  placed  so  that  the  wires  shall  pass  from  one 
street  up  another,  and  on  that  account  alone  it  impossible,  fre- 
quently, to  use  a  very  large  radius.  Then  the  difficulty  arises 
which  Mr.  Sherrerd  mentions,  of  the  non-accomm-odatio-n  of 
the  pedestrian  traffic,  if  you  'have  a  very  large  radius.  It  inter- 
feres to  some  extent  with  the  crossings.  We  have  found  an 
eight-foot  radius  the  most  practical,  but  sometimes  use  ten  or 
twelve  feet,  where  the  sidewalks  are  wide.  For  ordinary  condi- 
tions I  find  that  a  radius  of  eight  feet  can  be  used  almost  every- 
where. 
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GARBAGE  DISPOSAL. 

BY    ARTHUR    R.    REYNOLDS,    M.    D.,    COMMISSIONER    OF    HEALTH,    CITY    OF 

CHICAGO. 

During  the  year  I  have  had  occasion— in  such  intervals  as  offered 
from  other  and  more  immediate  duties  to  give  some  additional  study 
to  the  question  of  the  collection  and  disposal  of  Chicago's  wastes,  includ- 
ing ashes  and  garbage. 

This  study  was  directed  chiefly  to  the  local  situation;  but  the  con- 
<:lusions  arrived  at  have  a  general  applicability  which  may  warrant  offering 
them  to  the  members  of  the  Association  interested  in  the  subject.    The 

points  dealt  with  are: 

First,  the  desirability  of  making  separate  contracts  for  the  collection 
and  disposal  of  garbage  and  for  the  collection  and  disposal  of  ashes  and 

other  wastes. 

Second,  the  imperfect  state  of  all  methods  of  garbage  disposal  as  far 

as  examined. 

Third,  the  disparity  in  the  values  of  the  utilizable  products  of  reduc- 
tion processes. 

Fourth,  the  feasibility  of  simplifying  the  collection  and  disposal  of 

certain  wastes  by  a  proper  control  of  the  junk  trade. 

I.  The  desirability  of  separating  the  contracts  is  suggested  by  the 
fact  that  the  bidders  are  generally  men  skilled  in  the  handling  of  garbage 
only,  and  not  familiar  with  the  conditions  which  obtain  with  regard  to 
^«hes  and  other  wastes. 
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Any  estimate  based  on  the  cost  of  the  collection  and  disposal  of  ashes 
in  most  cities  of  the  country  would  be  too  hig^h  for  Chicago,  because  of 
the  ready  means  of  disposal,  with  short  hauls,  which  this  city  affords, 
where  clean  ashes  are  in  demand  and  have  value  for  filling  purposes.  It 
is  probable  that  most  bids  are  higher  than  they  would  be  if  this  fact  were 
fully  appreciated,  and  if  the  value  of  the  waste  paper,  rags,  metal  and  other 
junk  collected  with  ashes  were  taken  into  account. 

Among  other  reasons  for  dividing  the  contracts  may  be  mentioned 
the  fact  that  the  contractor  for  the  removal  of  ashes  needs  no  skilled 
knowledge  of  garbage  collection  and  disposal.  Ashes  do  not  decompose 
and  become  a  menace  to  health,  as  does  garbage,  if  not  promptly  and 
properly  disposed  of. 

The  penalty  for  failure  in  the  ashes-removal  contract  need  not,  there- 
fore, be  so  high;  and,  if  divided,  either  the  ashes  contractor  or  the  gar- 
bage contractor  might  fail  without  the  one  affecting  the  other.  As  a 
ma.tter  of  fact,  the  garbage-disposal  people  do  not  want  anything  to  do 
with  ashes  or  other  wastes. 

Such  a  diWsion  of  work  would  lessen  the  labor  of  the  city  in  enforcing 
the  separation  of  garbage  from  ashes  by  the  householder,  which  separa- 
tion is  a  prime  condition  of  economical  garbage  disposal.  And  it  would, 
moreover,  pave  the  way  for  the  ultimate  assumption  of  the  entire  work 
by  the  city  and  the  abolition  of  the  contract  system,  w^lich  seems  to  me 
desirable. 

2.  Much  progress  in  the  various  reduction  processes  has  been  made 
during  the  last  few  years,  but  it  may  be  said  that  garbage  disposal  is  to 
some  extent  still  in  the  experimental  stage.  Within  the  next  few  years 
it  is  possible,  though  not  very  probable,  that  Lord  Kelvin's  process  for 
the  "extraction  of  heat  and  light  from  garbage"  may  be  available  in  this 
country,  as  it  is  asserted  it  already  is  in  Shoreditch,  Eng. :  or  that  a  still 
more  recent  invention  may  be  offered  to  us — w4iereby  it  is  claimed  that 
14,000  feet  of  illuminating  gas  are  to  be  obtained  from  every  ton  of  gar- 
bage, at  a  merely  nominal  cost. 

Aside  from  these  possibilities,  it  is  a  fact  that  inventive  talent  and 
large  sums  of  money  are  being  directed  to  the  solution  of  the  garbage- 
disposal  problem,  and  that  the  imperfections  which  were  found  in  every  • 
plant  examined  bid  fair  to  be  remedied  in  the  near  future.  Even  in  the 
most  successful  plants  the  operators  admitted  that  improvements  and 
alterations  were  necessary,  and  claimed  that  these  were  already  planned 
and  would  soon  be  made. 

Whatever  process  is  adopted,  however— whether  incineration,  reduc- 
tion or  conversion  into  fuel  or  illuminating  gas — it  still  remains  that  the 
handling  of  garbage  in  large  quantities  is  attended  by  certain  objection- 
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able  features,  chiefly  the  production  of  offensive  and  unsanitary  odors. 
This  precludes  the  concentration  of. any  considerable  amount  of  garbage, 
either  for  shipment  or  for  treatment,  in  the  vicinity  of  human  habitations. 

3.  The  wide  disparity  in  the  quantities  and  in  the  commercial  values 
of  the  utilizable  products  of  the  various  reduction  processes  in  different 
localities  would  seem  to  be  an  important  element  in  determiniiig  bids. 
These  products  are  chiefly  grease  and  tankage,  or  fertilizer  base. 

Ordinary  city  garbage  yields  from  2.4  to  3.9  per  cent,  or  an  average 
of  about  3  per  cent.,  of  grease,  worth  at  the  present  market  price  2j^ 
cents  per  pound. 

The  amount  of  fertilizer  base  yielded  by  the  different  reduction  proc- 
esses varies  from  14  or  15  per  cent,  to  about  30  per  cent. — average  22.5 
per  cent.  I  have  not  been  able  to  learn  definitely  the  value  of  this  prod- 
uct; but  Mr.  McDonough  Craven,  one  of  New  York's  experts,  fixes — as 
the  result  of  treatment,  by  different  methods,  of  3,000  tons  of  summer 
garbage  from  different  cities — its  average  value  at  $1.27  per  ton  of  gar- 
bage. This  is  probably  a  minimum  figure;  it  is  certainly  much  lower 
than  anything  I  heard  mentioned  in  the  different  cities  visited.  For  the 
present  purpose,  however,  it  may  be  accepted  in  order  to  illtistrate  the 
disparity  in  the  values  of  utilizable  products  from  garbage  reduction. 

The  average  daily  output  of  garbage  in  eight  cities  where  the  garbage 
collected  was  carefully  weighed  for  several  successive  months  in  1895,  was 
.57  of  a  pound  per  capita,  or  208  pounds  per  year  of  three  hundred  and 
sixty-five  days.  I  was  able  to  get  accurate  figures  of  the  quantity  of 
garbage  produced  in  only  three  of  the  cities  visited  for  the  purposes  of 
this  investigation — namely,  Buffalo,  Detroit  and  Bridgeport.  Iji  these 
cities  practically  all  of  the  garbage  output  is  collected  and  accurately 
weighed.  They  havfe  an  aggregate  population  of  600,000,  and  their  aggre- 
gate garbage  collection  for  the  previous  twelve  moniths  averaged  144  tons 
per  day — equivalent  to  a  little  less  than  half  a  pound  (.48)  per  day  per 
capita  of  population. 

It  will  probably  be  safe  to  assume  half  ^  pound  per  day  for  Chicago, 
and  upon  the  basis  of  1,650,000  population — or  30,000  more  than  the  de- 
partment computes  the  death  rate  upon — ^this  would  give  a  daily  garbage 
output  for  Chicago  of  412.5  tons  per  day,  or  150,562.5  tons  per  annum. 
This  would  yield  the  following  quantities  and  values  of  grease  and  tank- 
age, according  to  the  processes  employed: 

GREASE— 

At  a  minimum  yield,  2.4  per  cent.— 36,135  tons,  at  $42.50  per  ton  $I53»57375 
At  maximum  yield,  3.9  per  cent— 58,719.4  tons,  at  $42. 50  P^r  ton  249,557.45 
At  average  yield,  3.15  per  cent.— 47,427.2  tons,  at  $42.50  per  ton. .    201,565.60 
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TANKAGE— 

At  average  yield  af  $1.27  per  ton  of  garbage $i9i«539-65 

At  minimum  yield  of  $0,847  per  ton  of  garbage 127,526.43 

At  maximum  yield  of  $1,693  pw  ton  of  garbage 255,152.87 

These  figures  show  values  of  utilizable  products  from  Chicago  gar- 
1>age  as  follows: 

By  the  least  productive  process $281,100.18 

By  the  most  productive  process 504,710.32 

By  the  average  of  all  processes 392,905.25 

These  estimates  are  based  on  the  lowest  prices  for  the  products; 
with  a  difference  of  $223,610.14  between  the  different  processes  operated 
in  various  localities. 

Grease  is  probably  worth  a  third  more  and  tankage  three  times  as  much 
as  the  prices  above  given. 

I  was  unable  to  obtain  any  authentic  data  of  the  relative  cost  of 
operating  the  various  plants  in  the  cities  visited;  but  it  does  not  seem 
probable  that  there  can  be  any  such  disparity  in  the  cost  of  operating  as 
there  is  between  the  values  of  the  products;  and  it  must  be  obvious  that, 
all  things  considered,  the  method  or  system  which — ^with  due  regard  to 
sanitary  conditions  and  inoffensiveness  of  operations — gets  the  most  out 
ol  the  garbage  must  be  the  best  and  most  economical. 

4.  The  better  reg^tlation  of  the  junk  trade — ^which  deals  with  rags, 
bottles,  waste  paper,  old  rubbish,  metals,  etc. — has  also  a  bearing  on  gar- 
bage disposal  inasmuch  as  these  articles  frequently  find  their  way  into 
garbage  boxes  and  so  add  to  the  labor,  which  increases  the  cost,  of 
handling. 

The  trade  is  quite  profitable,  and  I  have  reason  to  believe  that,  if  it 
were  properly  systematized,  its  reg^ulation  and  supervision  might  be  made 
to  yield  the  city  a  revenue.  Such  regulation  is  demanded  also  as  a  san- 
itary measure  as  well  as  for  police  purposes.  Infected  rags,  bedding,  etc., 
are  frequently  stored  in  junk  shops  without  proper  treatment;  while  these 
places  are  not  infrequently  used  as  "fences"  for  the  disposal  of  stolen 
property. 

The  division  of  the  city  into  junk  districts,  the  letting  of  the  privilege 
in  each  to  the  highest  bidder,  the  location  of  the  shops  where  they  will 
be  least  objectionable,  are  some  of  the  features  of  this  better  regulation 
which  have  occurred  to  me.  Many  minor  nuisances  might  thus  be  abated 
and  our  streets  and  vacant  lots  be  kept  cleaner  and  more  tidy  in  appear- 
ance. 

Captain  Beach:  Washington  has  had  a  rather  unfortunate 
experience   in    garbage   disposal,    having  'had   two   creimatories 
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erected  which  have  been  removed.  The  health  officer  of  the 
district,  Dr.  Woodward,  is  present,  and  I  think  perhaps  he  can 
give  us  a  little  information  upon  these  points. 

The  President:     We  shall  be  gflad  to  hear  from  the  doctor. 

Dr.  Woodward:  The  condition  pictured  in  Dr.  Reyn<Jds' 
paper  is  like  a  dream.  I  think  it  can  only  exist  in  the  mind  of 
man  and  not  in  actual  experience.  I  am  afraid  his  statements 
are  not  the  result  of  actual  experience,  but  that  his  paper  is  rather 
an  ideal  study. 

In  the  first  place  I  fail  to  realize  any  advantage  whatsoever 
to  be  derived  from  awarding  separate  contracts  for  the  collection 
*  of  ashes  and  for  the  collection  of  garbage.  I  am  aware  that  there 
is  some  advantage  from  a  separate  collection,  but  I  think  it 
wxjuld  be  decidedly  better  to  award  one  contract  [or  botii,  and 
for  this  reason,  that  the  collector  can  then  work  his  stock  and 
his  plant  to  the  best  advantage.  There  is  a  very  wide  variation  in 
the  amount  of  garbage  collected  during  the  different  seasons  of 
the  year.  The  amount  of  garbage  collected  is  greatest  in  the 
summer,  when  the  amount  of  ashes  to  be  collected  is  the  least; 
the  amount  of  ashes  to  be  collected  is  greatest  in  the  winter, 
when  the  amount  of  garbage  to  be  collected  is  the  least;  so  that  a 
contractor  who  has.  in  order  to  carry  out  his  contract,  been 
required  to  put  in  a  plant  sufficient  to  meet  the  maximum  amount 
of  work  to  be  done  either  in  summer  or  winter,  can  do  the  work 
mwe  cheaply  if  he  can  use  one  equipment  tor  both  purposes. 
That  is,  the  garbage  contractor  will  not  have  idle  carts  and  horses 
to  carry  through  the  winter,  and  the  contractor  for  the  collection 
of  ashes  will  not  have  to  keep  his  carts  in  the  stable  all  summer 
and  pay  for  the  pasturage  of  his  horses.  I  think  the  advantage  to 
be  derived  is  rather  by  letting  the  contract  to  one  man  instead  of 
letting  it  to  two. 

So  far  as  concerns  the  question  of  not  requiring  skilled  labor 
to  collect  ashes,  and  requiring  skilled  labor  to  collect  garbage, 
I  fail  to  realize  any  particular  difference.  When  it  comes  to  the 
disposal  of  the  two  there  is  a  difference,  but  in  the  collection  as 
much  skill  is  required  on  the  one  hand  as  on  the  other. 
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Whether  the  work  should  be  done  by  contract  or  whether 
it  should  be  done,  as  Dr.  Re}Tiolds  suggests,  by  the  city,  is  a 
question  which  must  be  settled  by  each  city  for  itself,  and  in 
my  judgment  it  depends  entirely  upon  the  freedom  of  city  gov- 
ernment from  political  control.  If  the  superintendent  of  that 
work  is  able  to  use  his  own  judgment  in  the  appointment  and 
discharge  of  men  entirely  unhampered  by  political  influences, 
the  city  could  undoubtedly  do  the  work  more  economically  than 
could  a  contractor.  A  contractor  with  a  five  or  ten  year  contract, 
if  he  is  a  reasonable  business  man,  must  establish  a  sinking  fund 
on  either  a  five  or  ten  year  basis,  whereas  a  city  can  use  any 
plant  which  it  may  install  for  the  full  length  of  the  life  of  the 
plant,  so  that  aside  from  political  influence,  certainly  a  city  should 
own  and  operate  its  own  plant. 

As  to  garbage  disposal,  to  which  Dr.  Reynolds  refers,  he 
seemed  in  most  places  to  use  the  word  disposal  as  synonymous 
with  reduction.  It  is  not  so  by  any  means.  Garbage  disposal 
may  be  either  by  incineration  or  by  reduction.  I  do  not  believe 
that  garbage  reduction  is  any  more  entitled  to  be  classed  as  the 
only  method  of  garbage  disposal  than  is  incineration.  Dr.  Rey- 
nolds presents  alluring  figures  as  to  the  value  of  Chicago  refuse, 
but  are  they  accurate?  They  may  be  accurate  as  to  the  gross 
value  of  the  garbage.  Garbage  may  be  worth,  as  has  been  stated, 
as  much  as  $2.67  a  ton,  but  what  is  it  going  to  cost  to  get  that 
$2.67  out  of  it?  I  believe  it  will  cost  very  nearly  as  much  as 
that,  and  probably  more.  The  fact  that  Dr.  Reynolds,  als  he 
states,  has  been  unable  to  secure  any  reliable  figures  as  to  the 
cost  of  operating  utilization  plants,  is  very  suggestive.  It  would 
be  a  very  unwise  policy  to  work  a  mine  which  contained  valu- 
able minerals  wliere  tlie  amount  of  the  mineral  was  not  equal 
to  the  cost  of  getting  it  out  and  I  do  not  believe  it  will  pay  to 
work  garbage  that  only  contains  a  value  which  is  less  than  the 
cost  of  getting  the  value  into  marketable  shape. 

The  amount  of  grease  stated  to  exist  in  garbage  is  probably  a 
little  too  high,  at  least  that  has  been  the  result  of  my  own 
study.     I  think,  however,  that  is  a  matter  that  will  have  to  be 
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determined  in  each  city.  It  depends  not  only  on  the  time  of  the 
year  but  also  on  the  character  of  the  population.  The  garbage 
from  a  wealthy  district,  where  people  are  extravagant  in  the  use 
of  meats,  and  careless  as  to  the  waste  of  butter  and  lard,  and 
other  animal  food  products,  is  much  nK>re  valuable  to  the  con- 
tractor than  is  the  garbage  from  a  poorly  settled  district.  It  con- 
tains in  the  first  place  a  greater  amount  of  fat,  and  the  fat  is 
the  really  valuable  part  of  garbage. 

In  the  second  place  it  contains  a  greater  percentage  of  m-eat, 
-and  it  is  the  meat  or  the  animal  matter  which  adds  to  the 
value  of  the  tankage.  The  value  of  the  tankage  which  is  stated 
at  a  dollar  a  ton,  is  possibly  too  low,  but  the  value  of  the  tankage 
is  determined  by  its  fertilizer  value,  and  from  what  I  have  read 
and  seen,  I  think  that  ordinarily  it  has  a  merely  nominal  value 
for  such  use.  The  amount  of  nitrogen  in  it  and  the  amount  of 
phosphate  is  ordinarily  very  small.  The  valuable  part  of  the 
g-arbage  is  the  grease  and  the  tankage,  and  to  effect  this  we 
have  the  amount  of  water  the  disposal  of  which  is  a  very  costly 
item.  After  heavy  rain  or  freezing  or  heavy  snows  the  cost  of 
g^etting  the  tankage  and  the  grease  out  of  the  garbage  and  into 
marketable  shape  is  very  considerable,  so  that  I  do  not  believe 
that  it  has  by  any  means  been  demonstrated  that  any  reduction 
plant  can  be  operated  on  a  paying  basis.  There  is  reason  to 
believe  that  it  can  be  done,  but  I  do  not  believe  there  is  any  satis- 
factory proof  that  such  is  the  case. 

As  to  commercial  values,  that  is  a  matter  for  the  markets 
to  determine;  the  more  reduction  plants  are  put  up  the  less  will 
be  the  commercial  value  of  their  products.  The  tankage  is  not, 
I  understand,  used  as  a  fertilizer  itself,  but  merely  as  a  filler 
for  other  fertilizers,  used  for  the  purpose  of  standardizing  them. 

The  proposition  to  regulate  the  junic  trade  in  order  to  dis- 
pose of  any  of  the  city  waste  hardly  appears  to  me  to  be  feasible. 
Reference  is,  made  by  Dr.  Reynolds  that  there  is  difficulty  in 
requiring  the  separation  of  garbage  and  ashes.  If  there  is  diffi- 
culty in  requiring  the  separation  of  garbage  and  ashes,  there 
would  certainly  be  much  greater  difficulty  in  requiring  the  sep- 
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aration  of  various  kinds  of  junk,  of  oW  rags,  old  paper,  old 
tin  cans  and  evcnthing  else,  so  that  the  junk  man  will  buy  or 
remove  them.  There  is,  however,  no  real  difficulty  in  requiring 
the  Separation  of  garbage  and  ashes.  It  is  only  a  matter  of 
local  habit.  Here  in  Washington,  where  such  regulations  have 
been  enforced  for  I  think  for  twenty-five  or  thirty-five  years, 
there  is  no  trouble  in  having  ashes  and  garbage  separated.  We 
never  have  ashes  in  garbage.  The  most  we  are  troubled  with 
are  tin  cans  and  bottles  and  there  is  no  great  trouble  from  those. 

I  think  the  whole  matter  of  garbage  disposal  is  in  the  experi- 
mental stage.  Here  we  have  "had,  as  Captain  Beach  says,  an 
unfortunate  ex{>erience.  Five  or  six  years  ago  the  city  was  led 
into  adopting  a  reduction  process.  Reduction  processes  w^ere 
then  much  more  crude  than  they  are  now.  The  planit  was  the 
cause  of  numerous  complaints,  indignation  meetings,  and  every- 
thing of  that  kmd.  The  Commissioners  were  annoyed  by  pro- 
tests, which  they  were  unable  either  to  verify  or  to  disprove, 
and  a  kind  providence  stepped  in  and  the  plant  was  burned  down, 
so  that  there  was  no  more  trouble  from  the  reduction  process. 
That  plant  was  undoubtedly  crude.  From  an  inspection  of  the 
remains,  Which  is  all  I  have  ever  seen  of  it,  I  have  no  doubt  that 
there  w^as  some  ground  for  the  complaint.  The  handling  of  the 
garbage  and  the  various  products  was  not  nearly  so  carefully 
regulated  as  it  would  be  now  in  any  reduction  process  at  present 
in  use,  and  I  have  seen  most  of  them. 

After  that  the  contractors  were  allowed  to  bid  for  any  process 
they  might  choose  to  submit,  but  the  process  of  cremation  was 
selected.  The  contractor  was  required  to  put  up  two  crematories 
satisfactory  to  the  commissioners.  One  of  the  crematories 
selected  w^as  what  is  known  as  the  Browni  crematory,  similar  to 
one  formerly  in  use  in  Wilmington,  Delaware.  It  is  similar  in 
many  respects  to  the  Dixon  crematory,  and  also,  in  some  respects, 
to  the  Engle  crematory.  It  did  its  work  without  nuisance,  and 
was  designed  to  burn  seventy-five  tons  every  twelve  hours,  but 
there  was  nothing  said  as  to  whether  the  twelve  hours  should 
be  consecutive  hours  or  not.     Nothing  was  said  as  to  whether 
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the  garbage  contractor  should  be  entitled  to  deliVer  garbage  dur- 
ing those  twelve  hours.  As  a  matter  of  fact,  in  a  practical  test,  the 
best  that  crematory  could  do  was  seventy-five  tons  in  twenty-four 
hours,  but  it  could  burn  seventy-five  tons  in  twenty-four  hours 
without  nuisance.  Fortunately  the  contract  for  its  erection  was 
between  the  builder  and  the  contractor  for  the  collection  of  gar- 
bage, not  between  himself  and  the  city,  so  that  the  city  lost 
nothing. 

The  second  crematory  was  of  the  Smith  pattern.  That  is 
similar  to  the  one  that  was  in  use  in  Atlantic  City  and  to  two  that 
were  in  use  in  Philadelphia.  But  the  engineer  in  charge  of  it& 
erection  undertook  to  improve  it.  The  trouble  with  the  other 
crematories  of  the  same  pattern  had  been  the  leakage  from  the 
bottom  of  the  cell.  The  garbage  was  not  burned  on  grates  but 
immense  cylindrical  cells,  and  naturally  the  water  in  the  garbage 
leaked  out  of  the  doors  at  the  bottom  of  the  cell,  which  were 
placed  there  for  the  purpose  of  drawing  the  ash.  Whether  the 
failure  of  that  crematory  was  due  to  the  improvements  or  not  I 
am  unable  to  state,  but  it  was  certainly  a  failure  and  had  to  be 
closed.  The  result  was  then  that  the  city  was  left  with  a  crem- 
atory which  could  burn  the  daily  collection  of  garbage  in  winter, 
but  could  not  in  summer,  and  rather  than  undertake  to  divide  the 
disposition  it  was  thought  best  to  give  the  contractor  permis- 
sion to  remove  his  garbage  down  the  river  on  scows,  as  he  had 
formerly  done,  and  there  dispose  of  it  on  a  farm  belonging  to 
himself  by  ploughing  it  into  the  land.  That  contract  is  at  present 
being  carried  out.  This  farm,  however,  was  not  accessible  by 
railroad,  and  in  order  to  meet  the  difficulty  which  might  arise 
by  the  freezing  of  the  river,  the  contractor  is  required  to  keep  the 
Brown  crematory  in  such  condition  as  to  be  ready  for  use.  The 
present  system  of  disposing  of  the  garbage  in  the  District  of 
Columbia  is,  therefore,  by  means  of  the  scowing  down  the  river, 
and  putting  it  on  the  land  so  long  as  the  river  is  open,  and  at 
such  periods  as  the  river  is  frozen  and  whenever,  for  any  other 
reason,  it  may  become  impossible  to  take  the  garbage  down  the 
river  in  boats,  it  must  be  burned  in  the  Brown  crematory.    That 
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system  is  working  satisfactorily  to  us  and  satisfactorily  to  the 
contractor  who,  I  believe,  makes  considerable  more  money  out 
of  it  than  he  would  out  of  incineration. 

The  collection  of  garbage  here  is  made  from  the  yards. 
Householders  are  not  allowed  to  set  it  on  the  public  streets  nor 
in  the  alleys.  They  are  required  by  law  to  provide  a  water-tight 
metallic  receptacle,  with  a  tight  cover,  and  those  receptacles  arc 
jnot  allowed  to  be  smaller  than  of  three  gallons'  capacity  or  larger 
than  ten  gallons.  The  contractor  is  required  to  distribute  cards 
announcing  to  the  householder  the  days  on  which  he  will  collect 
garbage,  that  is,  announcing  the  days  during  those  seasons  when 
he  collects  only  twice  a  w^eek  or  three  times  a  week;  during  the 
daily  service  merely  the  frequency  of  collection  is  stated.  T^e 
garbage  is  hauled  in  a  cart  that  is  probably  familiar  to  some  of 
you,  known  as  the  Flannagan  cart,  a  semi-cylindrical  steel  body 
revolving  on  an  elevated  axle,  so  that  it  is  easily  dumped,  and 
which  is  free  from  angles  and  therefore  readily  kept  clean. 

The  service  rendered  is  a  daily  service  from  April  15th  to 
November  ist  in  the  city  itself,  and  dtiring  that  period  it  is  a 
tri-weekly  service  in  the  more  densely  populatetii  suburbs  of  the 
city.  In  the  winter  season,  from  November  ist  to  April  15th, 
there  is  a  semi-weekly  collection  over  the  entire  city  and  more 
densely  populated  suburbs.  The  contractor  is  required  to  collect 
and  dispose  of  garbage;  he  is  also  required  to  collect  and  dispose 
of  dead  animals;  and  for  the  entire  service  the  city  pays  $57,000 
per  annum.  The  contractor  is  subject  to  fine  for  failure  on  his 
part  to  collect  garbage  or  dead  animals,  and  if  the  failure  is  a 
gross  one,  that  is,  if  in  the  case  of  dead  animals  he  fails  to  col- 
lect after  ten  hours*  notice,  the  city  has  the  privilege  of  collect- 
ing such  animal  and  charging  the  cost  to  the  contractor  to  the 
extent  of  $10;  similarly,  if  he  fails  to  collect  any  specified  gar- 
bage after  twelve  hours'  notice,  the  city  can  cause  it  to  be'  col- 
lected and  charge  him  whatever  it  may  cost  up  to  $10;  so  that 
any  single  failure  on  his  part  may  result  in  a  loss  of  as  much  as 
$15  to  him,  by  way  of  fine  and  the  cost  of  collecting.  The  impo- 
sition of  such  fine  and  cost  of  collection  under  the  provisions 
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specified  is  left  discretionary  with  the  health  officer.    As  a  result 
of  that  we  have  a  very  good  collection  service. 

For  the  fiscal  year  ending  June  30,  1898,  the  total  amount  of 
garbage  collected  was  23,167  tons,  giving  an  average  per  day  of 
63.47  tons  or  an  average  per  thousand  inhabitants  per  annum  of 
82.66  tons.  The  amount  collected  at  each  collection  is  left  out  of 
this  statement,  but,  of  course,  it  is  somewhat  greater  than  the 
amount  collected  daily,  because  there  are  not  as  many  collections 
as  there  are  days  in  the  year,  for  while,  as  I  have  stated,  there 
is  a  daily  collection  between*  April  15th  and  November  ist, 
between  November  ist  and  April  15th,  during  the  winter  season, 
there  is  only  a  semi-weekly  collection. 

During  the  same  year  there  were  collected  10,129  d«ad  ani- 
mals, including  the  smaller  and  the  larger  dead  animals,  an  aver- 
age of  27.75  per  day. 

The  entire  number  of  complaints  received  during  the  whole 
year  was  only  571,  an  average  of  1.56  per  day.  And  of  these 
complaints  certainly  not  more  than  50  per  cent,  and  possibly  not 
more  than  40  per  cent,  were  justly  chargeable  to  die  contractor, 
because  householders  are  very  apt  to  complain  that  their  gar- 
bage is  not  collected,  without  stopping  to  inquire  whether  it 
is  the  fault  of  their  servants  or  the  fault  of  the  cohtractor.  In 
certainly  50  per  cent,  of  the  cases  we  find  that  the  fault  is  due 
to  neglect  on  the  part  of  the  householder  or  his  servant. 

From  the  amount  to  be  paid  we  deduct  certain  fines  and  we 
pay  the  weigher,  the  man  who  has  charge  of  the  scales  and 
who  counts  the  loads  at  the  wharves.  The  amount  so  deducted 
during  the  year  for  which  I  have  given  the  figures  was  $782.50. 
Practically  the  amount  received  by  the  contractor  was  $56,000. 
For  a  daily  service  in  this  District  the  average  number  of 
vehicles  in  use  was  56.  The  maximum  is  about  65.  For  a  semi- 
weekly  service  the  -ntumber  required  was  about  30.  The  number 
of  horses  required  in  summer  averaged  62  and  in  winter  36.  The 
number  of  men  employed  in  summer  was  56  and  in  winter  30. 
This  shows  from  our  own  local  conditions  the  correctness  of  the 
point  T  have  made  that  the  contractor  who  has  to  collect  both 
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ashes  and  garbage  could  do  so  more  cheaply  than  one  who  has  to 
collect  but  one.  The  garbage  contractor  must  have  at  least  sixty- 
carts,  but  in  the  winter  an  average  of  26  of  those  carts  are  idle. 
He  must  have  certainly  62  horses,  but  in  the  winter  he  needs 
only  36.  The  number  of  men  employed  is  56  in  sumemr,  but 
as  the  winter  season  comes  on  he  must  discharge  26  of  them. 
The  discharging  of  those  men  and  the  employing  of  green  help 
in  summer  is  of  course  always  a  source  of  trouble  in  the  early 
part  of  the  season. 

As  the  result  of  my  own  observations  I  think  the  best  system 
of  garbage  collection  and  disposal  I  have  seen,  has  been  that  in 
Detroit.  With  Dr.  Reynolds  I  think  that  any  system  of  dispos- 
ing of  garbage  must  be  located  at  a  distance  from  the  thickly 
pKDpulated  parts  of  a  community.  Here  we  are  embarrassed  some- 
what for  transportation.  The  bidders  on  the  last  contract  said 
they  were  unable  to  make  any  terms  with  the  railroad  companies 
for  the  transportation  of  such  materials  at  all ;  but  in  Detroit  the 
garbage  was  collected  in  a  steel  cart  body  which  was  taken  to  the 
station,  where  it  was  removed  from  the  running  gear  and  put 
directly  on  the  body  of  a  flat  car.  The  bodies  of  the  wagons,  as 
they  came  in,  were  lifted  clear  of  the  running  gear  and  a  clean 
body  put  on.  Inr  the  early  hours  of  the  morning  or  the  late 
hours  of  the  night  the  car  was  attached  to  a  freight  train  and 
carried  out  a  distance  of  sixteen  or  twenty  miles  from  town  and 
there  disposed  of,  in  that  instance  by  reduction.  The  system 
to  be  employed  in  disposing  of  garbage  that  far  away  from  town 
is  of  very  small  sanitary  importance.  From  the  financial  aspect 
it  pays,  because  the  sanitary  and  economical  aspects  of  garbage 
reduction  are  certainly  opposed:  and  a  nuisance  which  in  a  city 
could  only  be  prevented  by  expensive  devices  can  at  that  distance 
from  the  city  be  ignored.  That  is,  if  it  be  more  economical  to 
cool  your  tankage  iru  the  open  air,  you  can  do  it.  If  it  is  more 
economical  to  run  your  foul  water  into  a  piece  of  land  and  dis- 
pose of  it  by  irrigation  or  filtration  you  can  do  it.  You  have  not, 
for  instance,  got  to  do  as  you  have  to  do  in  the  vicinity  of  a 
large  city,  that  is,  to  dispose"  of  the  water  by  evaporation. 
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The  system  of  "garbage"  disposal  to  which  reference  is  made, 
whereby  power  is  secured  from  the  garbage,  is  different  from 
what  we  have  in  Washington.  The  word  garbage  as  there  used 
includes  not  only  w'hat  we  include  in  the  term  garbage,  that  is, 
pure  swill  from  kitchens  and  market  house  refuse,  but  includes 
also  waste  paper,  waste  from  stores^  and,  I  think,  ashes.  That 
is  all  put  m  a  furnace,  burned,  and  the  waste  heat  utilized.  Here 
we  dispose  of  our  kitchen  swill  and  market  house  refuse  inde- 
pendently of  all  other  forms  of  refuse.  I  regret  to  say  that  the 
city  does  not  even  collect  refuse  of  any  other  sort;  neither  ashes 
nor  general  refuse.  If  you  can  collect  all  of  your  waste,  I  think 
certainly  you  would  do  as  well  to  collect  tlhe  garbage  and  general 
refuse  together  and  collect  the  ashes  separately.  The  ashes,  of 
course,  tend  to  check  any  fire  into  which  they  may  be  introduced, 
unless  they  are  screened.  On  the  other  hand,  general  refuse, 
such  as  waste  paper,  sweepings  from  stores  and  factories^  tends 
to  absorb  moisture  from  the  garbage,  and  adds  valuable  fuel  to 
the  material  if  it  is  to  be  burned.  I  think  it  will  be  well,  therefore, 
when  we  finally  establish  both  services  to  collect  our  ashes  sepa- 
rately from  the  other  refuse.  The  ashes,  of  course,  can  be  readily 
disposed  of,  but  the  other  refuse  cannot.  It  may  be  possible, 
then,  to  generate  heat  from  the  waste  and  to  utiHze  it^  but  under 
the  present  system  I  think  it  is  entirely  impracticable. 

The  crematory  in  use  in  Montreal,  like  the  crematories  in  use 
on  the  other  side  of  the  water,  burns  all  sorts  of  refuse.  There 
in  that  northern  city,  where  they  collect  every&ing  together  and 
where  they  have,  of  course,  very  long  winters  and  very  great 
quantities  of  ashes,  they  collect  their  garbage  and  refuse  of  all 
sorts  and  dump  it  directly  into  a  furnace,  where  it  is  all  burned. 
No  fuel  is  added,  and  they  find  they  get  along  without  it.  Of 
course,  there  is  waste  heat.  The  foreman  told  me  they  had  had 
a  boiler  in  the  stack  and  operated  it  successfully  when  they 
needed,  but  that  they  had  taken  it  out  because  they  found  that 
wlien  they  wanted  to  clean  the  boiler  -they  had  to  shut  down  the 
crematory.  There  were  considerable  quantities  of  smoke  coming 
from  the  stack,  and  the  stack  fire  was  seldom  used. 
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On  the  whole,  then,  I  think  you  will  finally  come  to  the  con- 
clusion that  the  most  practical  method  of  collection  is  to  collect 
the  garbage  and  general  refuse  at  one  time  and  ashes  at  another. 
The  ashes  may  be  screened,  and  the  fuel  and  cinder  used  possibly 
to  help  burn  the  garbage  and  refuse,  but  the  garbage  and  refuse 
will,  I  blieve,  be  best  burned  separately.  THie  ideal  system  of 
collection  and  disposal  will  probably  be  the  collecting  in  a  cart 
body  and  transporting  by  rail  outside  of  the  city  without  dump- 
ing; and  until  the  chemist  and  the  engineer  have  improved 
present  methods,  I  do  not  believe  anybody  will  make  a  fortune 
out  of  garbage  reduction. 

Mr.  Jones:     I  have  listened  with  a  great  deal  of  attention 
to  the  remarks  of  the  gentleman  who  has  just  taken  his  seat. 
It  perhaps  might  be  of  some  interest  to  the  meeting  if  I  outlined 
briefly   the   system   that   we   have   adopted   in   Toronto.     The 
municipality  owns  all  its  own  carts  and  its  own  horses.     In  fact, 
I  have  gone  so  far,  as  the  head  of  the  department,  to  employ  my 
own  blacksmith,  my  own  wheelwright,  my  own  hamessmaker. 
By  this  means  I  go  outside  our  own  shops  for  notJhing  but  the 
raw  material.     I  find  that  the  work  can  be  done  more  satisfac- 
torily to  citizens  generally  and  I  think  w'ith  more  economy  in 
that  way.    At  the  present  time  we  have  120  horses  and  carts.     In 
the  summer  time  our  collection,  unlike  that  in  other  cities,  is  a 
great  deal  smaller  than  it  is  in  the  winter  time.    In  the  summer 
time  we  utilize  part  of  these  horses  for  the  collection  of  garbage, 
and  the  others  for  street  watering.     I  may  say  that  our  collec- 
tion means  everything:  the  cleaning  up  of  lanes,  the  collection  of 
ashes,  and  the  refuse  from  the  kitchens.  In  our  climate,  of  course, 
in  the  long,  cold  winter  a  great  deal  of  coal  is  burned,  and  I  find 
that  what  we  call  garbage  is  a  great  deal  heavier  during  the 
winter  months  than  during  the  summer  months.     Of  course,  I 
have  no  street  watering  ther^,  and  I  turn  all  my  force  to  the  col- 
lection of  garbage,  in  which  there  is  very  little  kitchen  refuse,  but 
a  very  large  amount  of  as'hes.     Of  course,  we  do  not  need  to 
burn  the  ashes,  but  we  have  at  the  present  time  two  crematories 
and  the  objectionable  matter  is  burned. 
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Last  year  we  collected  35,193  loads  of  what  we  call  garbage, 
that  is,  kitchen  refuse,  the  sweepings  of  large  warehouses,  lanes 
or  alleys.  That  was  taken  to  the  crematory  for  garbage  and 
burned.  As  the  last  speaker  said,  I  suppose  the  rags,  waste  paper 
and  things  like  that  assisted  to  bum  the  portion  of  the  gjtfbage 
which  is  of  an  objectionable  nature. 

The  ashes,  collected  last  year  were  77,343  loads,  making  a 
total  of  112,433  loads  collected.  The  appropriation  for  that  was 
$56,000.  We  kept  up  our  plant,  renewed  what  needed  to  be 
renewed,  did  the  work  complete,  built  some  new  carts  and  bought 
some  new  horses,  and  so  on,  out  of  this  fund. 

I  am  satisfied  that  municipalities  can  control  work  of  this  class 
much  better  than  a  contractor  will.  The  object  sought  to  be 
attained  by  our  department,  and  which  should  be  the  object  with 
every  department,  is  to  get  the  best  value  to  the  city  for  the 
money  expended.  We  very  seldom  get  any  complaints.  Just  as 
the  gentleman  said  a  minute  ago,  there  may  be  a  few  complaints, 
but  they  are  generally  owing,  perhaps,  more  to  the  neglect  of 
the  parties  making  the  complaints  than  to  any  fault  on  the  part 
of  our  collectors.  We  employ  the  very  best  men  we  can  get  for 
that  class  of  work.  Their  positions  are  permanent  as  long  as 
they  faithfully  discharge  their  duties  and  give  us  very  little 
trouble. 

We  are  considering  whether  it  will  pay  to  burn  only  the 
objectionable  matter  in  the  garbage  and  separate  the  other  stuff 
•collected.  I  am  looking  into  that  question  now.  I  beHeve  tliey 
are  doing  that  in  New  York  to  some  extent,  and  I  intend,  before 
returning  home,  to  look  into  the  matter.  It  is  a  question  whether 
we  can  find  a  market  for  the  material  collected!  or  not.  If  we 
can,  r  think  it  will  be  a  source  of  revenue.  I  refer  to  old  bottles, 
rags,  etc.    I  do  not  know  whether  we  have  a  market  for  it. 

I  think  the  collection  and  proper  disposal  of  garbage  is  a 
question  that  should  engage  our  municipal  officers  perhaps  a 
little  more  than  it  has  in  tKe  past.  I  know  it  is  conceded  upon 
all  hands  that  the  cleaner  a  city  is  kept  the  healthier  it  must  be, 
and  I  am  glad  to  see  the  association  taking  it  up  in  this  way.    I 
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was  a  little  disappointed  last  year  that  that  matter  was  not 
touched  upon.  I  think  it  is  one  to  which  this  society  should 
^ive  its  earnest  attention,  and  I  am  satisfied  that  good  results 
will  follow.    (Applause.) 

REPORT  OF  THE  COMMITTEE  OX  MUNICIPAL  DATA. 

CHARLES  CARROLL  BROWN,  BLOOMINGTON,  ILL.,  CHAIRMAN. 
LANSING  H.   BEACH,  WASHINGTON,  D.  C, 
ALMON  D.  THOMPSON,  PEORIA,  ILL., 

Committee. 
To  the  American  Society  of  Municipal  Improvements: 

Gentlemen:  Your  Committee  on  Municipal  Data  assumes  that  it  was 
appointed  in  accordance  with  the  recommendation  of  August  Herrmann 
in  his  annual  address  as  President  of  the  American  Society  of  Municipal 
Improvements  at  its  meeting  in  Nashville,  Tennessee,  in  October,  1897, 
contained  in  the  following  extract  from  that  address: 

"I  would  further  recommend  that  a  special  committee  to  be  known 
as  a  Committee  on  Municipal  Data,  be  appointed,  and  that  this  commit- 
tee be  instructed  to  formulate  a  plan  providing  for  the  enactment  by 
Congress  of  the  necessary  legislation  looking  towards  the  more  complete 
establishment  and  maintenance  by  the  Government  of  a  National  Bureau 
of  Municipal  Data,  with  a  view  of  having  collected  through  it,  annually, 
and  formulated  for  publication  and  distribution,  a  complete  report  with 
respect  to  municipal  and  public  work  of  all  kinds,  showing  the  kind  and 
quality  of  material  used,  the  methods  employed,  the  comparative  cost 
thereof,  the  results  obtained,  the  manner  of  using  it,  the  conditions  under 
which  the  work  has  been  done,  the  manner  of  payments  and  guaranty,  and 
such  other  information  of  importance  relative  thereto  as  the  committee 
may  deem  advisable.  The  same  to  be  submitted  for  the  consideration  ol 
the  society  at  its  next  annual  meeting,  and  if  it  meets  with  the  approvaf 
of  the  society,  that  such  steps  be  taken  at  that  time  as  may  be  necessary, 
with  a  view  of  having  the  same  transmitted  to  congress  with  a  recom- 
mendation that  laws  be  enacted  to  put  the  same  into  effective  operation." 

Your  committee  has  carefully  considered  the  matter  intrusted  to  its 
charge  and  fully  concurs  in  the  opinion  of  Mr.  Herrmann,  expressed  in  a 
letter  to  its  chairman,  in  which  he  says:  "I  think  it  a  very  important  de- 
partment, and  if  ever  established  by  the  government  will  be  very  useful 
to  all  municipalities  throughout  the  country,  and  I  have  no  doubt  bat 
thait,  if  your  committee  brings  in  a  proper  report,  and  the  members  ol 
the  society  woud  take  a  proper  interest  in  the  matter  with  their  congress- 
men of  the  localities  which  they  represent,  the  matter  can  be  successfully 
arranged." 


%' 


AMERICAN  SOCIETY  OF  MUNICIPAL  IMPROVEMENTS. 


189 


Several  methods  of  procedure  are  open,  of  varying  degrees  of  im- 
portance, and  the  difHculties  of  setting  in  motion  the  machinery  necessary 
to  carry  the  projects  to  a  successful  issue,  and  the  time  necessary  there- 
for, are  in  inverse  ratio  to  their  importance.  All  these  modes  of  pro- 
cedure are  open  to  us  at  once,  and  we  think  that  progress  can  be  made 
in  all  at  once,  that  in  the  more  comprehensive  plans  being  greatly  aided 

■ 

by  the  work  done  ia  the  less  important  lines. 

I.  The  simplest  portion  of  the  project  is  most  nearly  under  the  con- 
trol of  the  membership  of  the  society. 

An  examination  of  the  annual  reports  of  municipal  departments  shows 
great  lack  of  uniformity.  Much  of  this  is  due  to  the  great  differences  in 
methods  of  keeping  accounts,  and  of  beginning  and  carrying  forward 
public  works,  on  account  of  the  differences  in  state  laws,  in  city  charters 
and  in  local  conditions.  Your  committee  is  of  the  opinion,  however,  that 
the  variations  in  form  and  matter  of  reports  can  be  reduced  very  greatly 
by  agreement  to  follow,  as  closely  as  laws  and  fixed  methods  will  permit, 
forms  of  report  proposed  by  such  a  body  as  this  and  recommended  by 
you  and  by  competent  governmental  authority  as  models  for  the  munici- 
palities of  the  nation. 

There  are  in  many  reports  evidences  of  lack  of  co-ordination  of  de- 
partments; of  duplication  of  reports,  under  circumstances  such  as  to  ren- 
der them  even  contradictory  of  each  other;  of  separation  of  work  among 
several  departments  which  should  properly  belong  to  one;  and  of  conse- 
quent inability  to  obtain  any  adequate  idea  of  the  economy  of  operation 
of  the  departments,  and  to  prevent  duplications  and  omissions,  which 
produce  waste  and  serious  difficulties.  Co-ordination  and  co-operation  of 
departments  will  be  facilitated  by  forms  such  as  are  proposed,  if  the  city 
departments  are  required  by  law  or  ordinance  to  co-operate  in  giving  full 
information  upon  the  various  items  of  the  schedules,  in  their  annual  re- 
ports. 

Many  reports,  especially  among  the  smaller  cities,  are  very  meager  in 
their  statements  regarding  the  operation  of  the  departments  in  their 
technical  details,  while  they  are  very  full  of  detail  as  to  the  exact  amount 
paid  on  each  individual  voucher  allowed  during  the  year.  The  forms  pro- 
posed, so  far  as  they  are  applicable,  will  bring  order  out  of  this  chaos,  and 
enable  the  authorities  to  see  the  extravagance  or  economy  of  their  meth- 
ods of  construction  and  operation. 

Many  other  points  of  a  similar  nature  might  be  made. 

It  is  doubtless  true  that  circumstances  vary  so  greatly  in  different  lo- 
calities that  comparisons  of  operations  in  different  cities  are  not  very 
satisfactory,  and  in  some  cases  are  very  misleading,  but  the  fact  remains 
that  very  valuable  conclusions  can  be  drawn  from  general  comparisons  of 
this  sort,  and  much  important  information  gathered  from  the  study  of 
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stDch  reports.  The  schedules  presented  herewith  afe  intended  to  cover 
the  larger  items,  such  as  can  most  readily  be  compared  in  reports  of  dif- 
ferent municipalities,  but  they  are  also  intended,  as  indicated  therein,  for 
models  upon  which  to  form  other  more  detailed  schedules,  covering  the 
most  minute  items  of  construction  and  operation.  The  comparison  of  re- 
ports made  on  such  schedules  from  year  to  year,  is  perhaps  the  most  valu- 
able use  to  be  made  of  the  scheme,  an  intelligent  study  of  the  reports  en- 
abling the  authorities  to  discover  the  places  where  errors  of  judgment 
have  been  made,  and  to  determine  where  improvements  may  be  made  in 
methods,  and  the  results  of  adopted  courses  of  procedure.  The  exact 
forms  of  these  detailed  schedules  depend  so  closely  upon  the  local  circum- 
stances and  the  personal  preferences  of  the  supervisors  of  the  work,  that 
they  are  left  to  the  judgment  of  these  officers,  without  recommendation. 

The  general  lines  of  reports  are  so  nearly  alike  in  the  nature  of  the 
case,  that  it  is  believed  the  forms  presented,  when  modified  by  the  com- 
bined wisdom  of  the  society,  can  be  closely  followed  to  great  advantage, 
individually  and  collectively,  by  practically  all  cities. 

The  committee  presents  forms  of  waterworks  reports  prepared  by  the 
chairman,  of  sewerage  reports  prepared  by  Mr.  Beach,  and  of  street  re- 
ports prepared  by  Mr.  Thompson,  each  having  had  special  opportunities 
of  study  in  the  line  assigned  to  him.  The  committee  suggests  that  forms 
for  other  lines  of  municipal  work  be  prepared  by  experts  in  those  lines, 
to  be  added  to  these  forms  if  they  are  deemed  worthy  of  adoption  by  the 
society,  and  recommends  the  formation  of  and  schedules  for  gas  and 
electric  lighting,  garbage  collection  and  disposal,  street  cleaning,  side- 
walk construction,  and  the  addition  of  such  others,  from  time  to  time,  as 
are  demanded  by  the  extension  of  municipal  activities. 

2.  One  of  the  duties  of  the  next  session  of  congress  will  be  the 
establishment  of  a  Bureau  for  the  Census  of  1900.  A  beginning  was 
made  in  the  last  census  in  the  collection  of  municipal  data,  but  those  of 
us  who  have  tried  to  extract  anything  from  the  data  oflFered  have  found 
the  reports  of  little  value  for  most  purposes.  This  is  due,  largely,  of 
course,  to  the  incompleteness  and  lack  of  uniformity  in  the  information 
furnished  by  the  municipalities,  but  is  due,  almost  as  largely,  to  the  form 
of  report  adopted  and  the  lack  of  system  in  many  of  the  classes  of  items 
on  which  information  was  requested. 

It  is  therefore  recommended  that,  when  the  schedules  are  amended, 
enlarged  and  adopted  by  the  society,  a  resolution  be  adopted  recommend- 
ing the  adoption  of  the  schedules  by  the  Census  Bureau  as  the  forms  for 
reports  requested  by  that  office  from  the  municipalities  of  the  nation,  and 
that  a  committee  be  appointed  to  present  this  resolution  to  the  proper 
authorities  at  the  proper  time,  to  press  it  upon  their  attention,  and  to 
secure  adoption  if  possible. 
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3.  The  establishment  of  a  new  bureau  in  any  depairtment  of  the 
government  is  a  serious  matter,  requiring  much  thought  and  great  labor. 
To  what  department  the  Bureau  oi  Municipal  Data  prepared  by  Mr.  Herr- 
mann should  be  assigned,  is  the  first  question  for  consideration. 

It  is  the  opinion  of  this  committee  tha/t  a  permanent  Census  Bureau 
is  a  desideratum.  The  collection  of  municipal  sta;tistics  pertains  properly 
to  such  a  bureau.  Your  committee,  therefore,  recommends  the  passage 
of  resolutions  recommending  the  establishment  of  a  permanent  Census 
Bureau,  with  powers  and  i!acilittes  for  collection  of  varioU'S  kinds  of 
statistics  at  any  and  all  times  as  required  by  Congress,  and  for  the  inclu- 
sion of  a  Bureau  of  Municipal  Statistics  in  the  premanent  provision  for 
depairtments  in  such  permanent  Census  Bureau;  the  appointment  of  a 
committee  to  present  this  resolution  to  Congress  in  such  manner  as  they 
may  deem  most  effective;  and  an  appeal  to  the  municipalities  represented 
in  this  society  and  at  lairge,  for  atd  in  presenting  the  matter  effectively 
to  congressmen  and  others  of  influence  in  shaping  such  legislation,  such 
appeal  to  be  presented  in  such  manner  and  at  such  tinves  as  the  members 
of  the  committee  and  the  Execu^ve  Board  of  the  society  shall  deem  ex- 
pedient. 

The  schedules  for  reports  mentioned  in  this  report  follow  as  an  ap- 
pendix hereto. 

Respectfully  submitted, 

CHAS.  C.  BROWN,  Chairman, 
LANSING  H.  BEACH, 
A.  D.  THOMPSON, 
Committee  on  Municipal  Data,  A.  S.  M.  I. 

PROPOSED  FORMS  OF  WATERWORKS  REPORTS. 

The  following  schedules,  proposed  as  forms  of  waterworks  reports, 
have  all  been  taken  from  forms  of  municipal  waterworks  reports  in  actual 
use.  No  one  report  contains  all  of  them,  but  every  item  in  every  sched- 
ule is  used  in  some  such  report.  It  is  not  probable  that  any  one  report 
would  require  all  the  schedules  proposed.  The  attempt  has  been  made 
to  give  forms  for  all  the  general  schedules  that  might  be  required  by 
any  system  of  management  in  use.  Many  additional  forms  for  reporting 
details  are  used  by  various  waterworks  authorities,  but  no  attempt  has 
been  made  to  cover  this  part  of  the  field,  the  diversities  in  methods  of 
keeping  accounts  being  too  great,  and  the  importance  of  such  reports 
being  too  slight,  to  make  this  desirable.  Some  may  consider  that  too 
many  schedules  have  been  given,  but  it  is  probable  that  all  would  not 
agree  on  the  omission  of  any  one  schedule.  They  are  presented  with  the 
hope  that  cutting  down  will  be  deemed  necessary  rather  than  additions. 
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WATEBWOBKS    OF     THE    OITT    OF    

County, State.    Year  ending 


ift- 


>«'. 


Population  by  census  of  1890.    Of  18 .    Estimated  at  date. 

Ownership  of  works. 

Dates  of  construction.    Items. 

Sources  of  supply,  whether  lake,  river  or  stream,  springs,  wells,  deep  or 
surface. 

Mode  of  supply,  whether  gravity  from  storage  or  distributing  reservoir, 
pumping  to  storage  or  distributing  reservoir,  direct  pressure,  with 
or  without  standpipes. 

Reservoirs.    Size  and  capacity  of  each,  with  elevation  above  points  stated. 

Standpipes,  size  and  capacity. 

Settling  basins,  size  and  capacity. 

Filters,  kind,  size,  and  capacity. 

Wells,  number,  kind,  size,  depth,  level  of  water  pumps  working  and  not 
working  greatest  and  least  supply. 

Pumping  plants,  size  and  capacity  of  each  engine,  totals  for  each  station 
and  for  entire  city.    Boilers,  number,  size  and  rated  capacity. 

Pressure  at  pumps,  maximtun  and  minimum  pressute  in  pipe  or  dis- 
tributing system.    Additional  for  fires. 

Suction  lift  in  feet. 

Total  miles  of  pipe. 

Total  number  of  service  connections. 

Total  number  of  hydrants. 

Total  number  of  meters. 

Total  number  of  public  fountains  and  watering  troughs. 


TABULAB  STATEMENT  OF  ENTIBE  I8SUB  AND  BEDBMPTION  OF  BONDS. 

Heads  of  columns  are  as  follows: 

Number  of  issue. 
Authority  for  issue. 
Date  of  issue. 
Date  when  payable. 
Amount. 
Rate  of  interest. 
Amount  redeemed. 
Date  of  redemption. 
Amount  outstanding. 

Right  hand  column  contains  the  numbers  of  the'  consecutive  issues 
of  bonds,  with  line  at  foot  for  totals. 
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TOTAL  COST  AND  PRESENT  VALUATION  OF  WORKS. 

(This  table  contains  all  items  that  can  properly  be  charg^ed  to  con- 
struction, and  does  not  contain  any  that  belong  properly  to  maintenance 

and  repairs.) 

Heads  of  columns  are  as  follows: 

Real  estate,  including  lands  and  buildings,  giving  as  many  sub-items  as 
may  be  desired. 

Reservoirs  and  standpipes,  with  sub-heads  for  each  and  for  total  of  all. 

Pumping  system,  with  sub-heads  for  each  and  for  total  of  all. 

Supply  mains. 

Distribution  system: 

Service  connections. 

Meters. 

Engineering. 

Administration,  including  office  and  field  outfits  necessary. 

Total  cost  of  works. 

The  right  hand  column  contains  in  order: 

The  consecutive  numbers  of  years  since  construction  began. 

The  total  costs  of  constructions. 

The  total  amount  deducted  from  cost  at  date  of  last  report  for  construc- 
tions abandoned,  replaced,  or  otherwise  disposed  of. 

The  amounts  so  deducted  during  the  year. 
The*  totals  of  the  two  preceding  lines. 

The  present  valuations,  being  the  differences  between  the   total   costs 
and  the  total  deductions. 

ANNUAL  RECEIPTS. 

Sales  of  water — 

• 

Regular  rates. 
Special  rates. 
Meter  rates. 
Meter  rents. 
Fire  hydrants. 
Street  sprinkling. 
Delinquent  rates. 
Other  city  purposes. 
Miscellaneous. 

Connections,  including  materials. 

Permits  and  licenses. 

Otiier  special  items  as  desired. 

Total  receipts  from  operation  of  works. 

Bonds. 

Interest. 

Direct  taxes  (frontage,  etc.). 

City  tax  levy  or  appropriations  from  general  funds. 

Real  estaite,  sales  or  rentals. 

Sales  of  other  property. 

Grand  total  receipts  for  the  year. 
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ANNUAL  DISBUBSEMENTS. 

(Details  of  each  of  the  following  items  should  be  given  in  separate 
statements  with  the  minuteness  desired.) 

General  items — 

Refunds. 
Interest. 
Bonds  retired. 
Sinking  fund. 
Paid  to  city  funds. 

Stock  on  hand  and  cash  balance  on  hand  to  balance  statement 
•  of  receipts. 

Total  of  general  items. 

Construction.     Supply  system — 

Reservoirs  and  standpipes. 

Intakes  and  wells. 

Filters. 

Meters. 

Pumping  works,  buildings  and  ground. 

Pumping  works,  engines  and  boilers. 

Ships  and  other  buildings. 

Supply  mains. 

Engineering. 

Total  of  supply  system. 

> 

Distribution  system — 

Street  mains. 

Tapping  or  Plumbing  department. 
Total  of  distribution  system. 
Total  of  all  construction. 

Maintenance  and  repairs — 

Reservoirs  and  standpipes. 

Intakes  and  wells. 

Filters. 

Buildings  and  grounds. 

Engines  and  boilers. 

Shops  and  other  buildings. 

Supply  mains. 

Street  mains. 

Other  items  as  desired. 

Total  maintenance  and  repairs. 
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Operation.     Pumping  expense — 

Salaries  and  labor. 
Fuel,  including  delivery. 
Supplies.     (Oil,  waste,  etc.) 
Total  plumbing  expense. 

Service  connections — 

Meter  service. 
Hydrant  service. 

Transportation  of  men  and  materials. 
Office  salaries  and  labor.    Administration. 
Total  cost  of  operation. 
Total  disbursements. 

COMPABATIVE    STATEMENT    OP    OPERATION. 

Heads  of  columns  are  as  follows: 
Year. 

Receipts  from  operation  of  works. 
Total  operation  expenses. 
Total  maintenance  and  repairs. 

Net  earnings  above  total  operating,  maintenance  and  repairs. 
Interest  on  bonds  paid,  stating  whether  from  water  works  receipts  or 

from  city  funds. 
Sinking  fund  payments  made,  giving  similar  statement. 
Total  gallons  of  water  pumped. 
Revenue  per  million  gallons. 
Total  cost  of  operation  maintenance  and  repairs  per  million  gallons. 

Right  hand  column  gives  numbers  of  consecutive  years 
since  works  began  operation. 

COMPARATIVE  METER  STATEMENT. 

Heads  of  columns  are  as  follows: 
Year. 

Number  of  water  takers. 
Number  of  meters. 
Total  amount  of  water  consumed. 

Amount  estimated  as  used  for  public  purposes,  not  metered. 
Total  amount  of  w^ater  metered. 
Total  receipts  for  water. 
Total  receipts  for  metered  water. 

Right  hand  column  gives  consecutive  numbers  of  years 
since  works  began  operation. 
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WATEE  PIPE  IN  USE. 

Heads  of  columns  are  as  follows: 
Size  and  kind  of  pipe. 
Length  in  use  at  beg^inning  of  year. 
Length  added  during  the  year. 
Length  discontinued  during  the  year. 
Length  in  use  at  end  of  year. 
Total  cost. 

Per  cent,  each  size  is  of  the  total  length  of  pipe  in  use. 
Per  cent,  each  size  is  of  the  total  cost  of  pipe  in  use. 
Number  of  service  connections. 

Length  of  service  connections.    (Each  size  if  desired.) 
Number  of  hydrants. 
Number  of  valves. 

Right  hand  column  has  line  for  each  size  and  kind 

of  pipe  and  for  total. 

COST  OF  PIPE  LAYING. 

Each  line  may  be  described  as  follows: 
Location  of  line. 

ft.  of "  pipe,  weight lbs.,  cost  $ . 

Pipe  inspection  cost. 

Valves,  No. ,  Size ,  Cost,  $ . 


Fire  hydrants,  No. ,  description ,  cost,  $ . 

ft. "  hydrant  pipe,  cost,  $ . 

Special  castings,  description ,  No. ,  lbs. ,  cost,  $ 

lbs  lead,  cost,  $ . 

Coal,  packing  and  incidental  cost. 

Labor,  cost. 

Total  cost  of  pipe  laid. 

Cost  of  paving. 

Total  cost  complete. 

Average  cost  of  labor  per  foot. 

Average  cost  of  pipe  laid  per  foot. 

Average  cost  of  pipe  laid  and  paving  complete,  per  foot 

TABLES   OF  PUMPING  BECORDS  FOB  THE   YELAB. 

(One  for  each  pump  or  each  group  of  pumps  acting  together.) 

Heads  of  columns  are  as  follows: 
Month. 

Days  pump  was  run. 
Hours  pump  was  run. 
Number  of  revolutions. 
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Average  number  of  revolutions  a  minute. 

Pump  cylinder  dimensions. 

Length  of  stroke. 

Number  of  gallons  pumped. 

Total  for  all  engines  in  group. 

Average  per  24  hours.  * 

Pounds   of  coal  consumed,   including  all   used  for  pumping,  banking,. 

heating,  etc. 
Steam  cylinder  dimensions. 

Average  steam  pressure ,  maximum ,  minimum . 

Average  water  pressure  at  pump ,  maximum ,  minimum '-, 

Average  suction  lift ,  maximum ,  minimum . 

Total  lift  of  water,  including  friction. 
Pounds  of  ashes  removed. 
Duty  per  100  pounds  of  coal. 

Right  hand  column  contains  a  line  for  each  month  in  the 
year,  total  for  the  year  and  averages. 

COBT  OF  PUMFmO. 

(Tafble  for  each  station.) 

Population  served  if  possible. 

Builder  and  kind  of  each  pumping  engine,  and  cost. 

Number  and  kind  of  boilers,  size  and  cost. 

Cost  of  station  buildings  and  other  appurtenances.  (Divide  into  inde- 
pendent  groups  if  more  than  one  group  in  station,  for  the  follow- 
ing items.) 

Daily  capacity  of  each  engine. 

Hours  each  pump  was  run  during  the  year. 

Days  each  pump  was  run  during  the  year. 

No.  gallons  pumped  a  day;  average ,  max. ,  min. . 

Total  gallons  pumped  in  year. 

Average  feet  lift,  including  friction.    (Delivery  pressure  and  suction.) 

Average  feet  lift,  static. 

Pounds  of  coal  used  during  year,  including  wood  redticed  to  coal  and 
with  no  deductions  for  heating  or  other  purposes  about  station. 

Kind  of  coal  used,  size  and  brand. 

Cost  per  2,000  pounds  delivered  at  station.  (If  different  kinds  of  coal 
are  used,  separate  into  items  for  each  kind;  or,  if  this  is  impossible, 
give  average  cost  per  ton  of  all  coal  used. 

Pounds  of  ashes  removed. 

Gallons  pumped  to  stated  average  lift  with  100  pounds  of  coal. 

Gallons  pumped  100  feet  high  with  100  pounds  of  coal. 

Duty  of  engine  per  100  pounds  of  coal. 
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Quarts  of  engine  oil  used. 

Quarts  of  cylinder  oil  used. 

Total  cost  of  fuel  during  the  year. 

Total  cost  of  labor  in  pumping  for  the  year. 

Total  cost  of  oil,  waste  and  supplies  for  the  year. 

Total  cost  of  ordinary  repairs  in  pumping  for  the  year. 

Total  cost  of  pumping  for  the  year. 

Average  cost  of  each  above  item  for  1,000,000  gallons  to  given  agerage  lift 

Average  cost  of  each  above  item  for  1,000,000  gallons  to  lift  of  100  feet 

MONTHLY  CONSUMPTION  OF  WATEB. 

Heads  of  columns  are  as  follows: 
Month. 

Number  of  gallons  pumped. 
Metered. 

Not  metered  and  waste. 
Average  daily  consumption. 
Average  per  capita  on  estimated  population. 
Number  of  takers,  or  taps. 
Number  of  meters. 
Estimated  number  of  consumers. 
Maximum  day's  consumption  or  pumping. 
Minimum  day's  consumption  or  pumping. 

Right  hand  column  gives  names  of  months  and  total. 

COMPARATIVE    STATEMENT    OF    CONSUMPTION. 

Heads  of  columns  ars  as  follows: 
Year- 
Population,  census  or  estimated. 
Estimated  number  of  consumers. 
Total  gallons  pumped  per  year. 
Average  gallons  pumpe4  per  day. 
Average  gallons  per  inhabitant  per  day. 
Average  gallons  pfcr  consumer  per  day. 

Cincinnati  keeps  a  balance  sheet  in  about  the  following  form,  which 
may  be  of  interest  to  some:  ^ 

•  BALANCE   SHEET   FOB  YEAB 

Heads  of  columns  are  as  follows: 

1.  •      Names  of  ledger  accounts. 
Totals  of  each  ledger  account — 

2.  Paid  out. 

3.  Received  or  on  hand. 


AMERICAN  SOCIETY  OF  MUNICIPAL  IMPROVEMENTS.  199 

Operation — 
4-  Paid  for  maintenance  and  expenses. 

5.  Received  for  rents,  sales,  etc. 

Construction — 

6.  Paid. 

7.  Footing  of  previous  column  entered  in  this  to  balance  represents 

total  cost  of  construction. 

Valuation  of  waterworks — 

8.  Footing  of  the  following   column   entered   in  this  to  balance 

represents  total  value  of  works  (net  capital). 

9.  Value  at  beginning  of  year  and  additions  during  year  entered 

in  this  column. 

Balances — 

10.  Assets. 

1 1.  Liabilities. 

(Columns  2  and  3  have  same  total.  The  balance  of  columns 
4  and  5  goes  to  column  8  or  9,  usually  9.  The  balance  of  col- 
umns 6  and  7  goes  to  column  10.  The  balance  of  columns  8  and 
9  goes  to  column  11.    Columns  10  and  11  have  the  same  total.) 

The  items  in  the  rig>ht  hand  column  may  be  carried  to  any 
desired  degree  of  detail.  The  following  are  suggested  after  a 
study  of  those  given  in  the  Cincinnati  report.  Eaoh  item  appears 
in  columns  2  or  3  or  both,  and  in  others,  as  stated  below: 

Names  of  ledger  accounts. 

Total  valuation  of  waterworks  to  column  9. 

Waterworks  bonds  to  11. 

Sinking  fund  to  10. 

City  Treasurer  to  10  or  11. 

Interest  account  to  4. 

Cash  account  to  10. 

Water  rents  to  5. 

Office  expense  to  4. 

Office  fixtures  to  6. 

Pumping  stations,  items  for  each  station — 

Maintenance  to  4. 

Construction  to  6. 

Reservoirs,  standpipes,  tanks,  items  for  each  one  for  maintenance  and 
construction,  to  4  and  6  respectively. 

Street  mains — 

Extension  to  6. 
Repairs  to  4. 
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Supply  mains —  ^ 

Extensions  to  6. 

Repairs  to  4. 
Hydrant  service  to  4. 
Tapping  service  to  5. 
Engineering  department  to  4, 
Repair  department  to  4. 
Administration  to  4. 

Erie,  Pa.,  carries  a  statement  of  the  standing  of  the  account 
of  the  waterworks  with  the  city,  which  shows  whether  the 
works  are  self-sustaining  or  not,  and  to  what  extent  they  are 
paying  for  themselves,  when  all  allowances  are  made.  The  items 
of  the  account  are  as  follows: 

Due  from  waterworks  to  city  at  last  report. 

Received  from  bonds  issued  during  the  year. 

Received  from  taxes  or  appropriations  during  the  year. 

Interest  on  first  item  above  at  rates  of  interest  of  outstanding  bonds, 

remainder  at  4%  for  one  year. 
Interest  on  new  bonds  issued  from  date  of  issue  to  end  of  year. 
Office  rent  if  in  city  building. 
Total. 

Cash  to  city  funds.    (Designate.) 

Water  furnished  city.    (Items  and  amounts  to  be  charged  therefor.) 
Total. 
Balance  due  from  waterworks  to  city  at  date  of  this  report. 

Following  are  headings  of  other  tables  that  may  be  desired 
by  some  from  time  to  time: 
Hydrant  locations. 
Valve  location^}. 
Pipe  distribution. 

Comparative  statement  of  yearly  pipe  laying. 
Meter  distribution. 
Service  pipes  added,  discontinued,  and  totals. 

■ 

Permits  issued. 

Buildings  examined. 

Rainfall  records. 

Fire  alarms. 

Rate  sheet 

Present  valuation  of  works. 
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I>ROPOSED  FORMS  OF  STREET  CONSTRUCTION  REPORTS. 
PAVEMENTS.     CITY  OF .     STATE  OF 

GENERAL   STATISTICS. 

Heads  of  columns  are  as  follows: 

<Items  of  information.) 

Asphalt — 

Sheet. 

Block. 
Brick. 

Wood- 
Cedar  hlock.  . 

Pine  block. 
<jrranitc. 

Sandstone. 

Limestone. 

Cobblestone. 

Miscellaneous  pavements. 

The  rigrht  hand  column  of  items  of  information   contains 
the  following  lines: 
Total  square  yards  in  city. 
"      miles  "     " 

Square  yards  laid  in  i8 

Miles  "     "     " 

Year  first  laid. 

Maximum  grade  of  pavement. 

Guaranteed  period,  years. 

Maximum  cost  per  square. yard  in  1898. 

Minimum     "      "         "         "     "      " 

Explain  fully  the  items  included  in  the  price  per  square  yard  as  given 

Average        "      "  "         "     "      " 

Foot  notes: 

in  each  case. 
Explain  fully  the  conditions  of  traffic  to  which  each  class  of  pavement 

has  been  subjected,  such  as  heavy,  medium,  light,  and  the  satisfaction 

each  has  g^ven  in  wear,  with  reasons. 
Give  extremes  of  temperature  during  year. 

CONSTBUCTION  DATA. 
I.      SHEET  ASPHALT. 

I.    Kinds  of  asphalt  laid. 

a.  Number  of  square  yards  of  each  kind  of  asphalt  now  laid. 

b.  Number  of  miles  of  each  kind  of  asphalt  now  laid. 

c.  Name  kinds  of  asphalt  admitted  by  the  specifications  now 

in  force. 
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2.  Foundation. 

a.  Character — sand,  gravel,  concrete,  etc.    If  concrete,  give  pro- 

portions of  various  ingredients. 

b.  Thickness,  inches. 

3.  Asphalt  surface. 

a.  Total  thickness,  inohes. 

b.  Is  cushion  or  binder  coat  used. 

c.  Thickness  of  same,  inches. 

d.  "  "   wearing  surface,  inches. 

n.      BLOCK  ASPHALT. 

1.  Size  of  block. 

2.  Foundation. 

a.  Character — ^gravel,  macadem,  concrete,  etc.    If  concrete,  give 

proportions  of  various  ingredients. 

b.  Thickness,  inches. 

3.    Cushion. 

a.  Material. 

b.  Thickness,  inches. 

c.  Material  used  for  filler. 

m.      BBICK. 

1.  Size  principally  used. 

2.  Single  or  double  course  used. 

3.  Foundation. 

a.  Character — gravel,  macadam,  etc.     If  concrete,  give  propor- 

tions of  various  ingredients. 

b.  Thickness,  inches. 

4.  Cushion. 

a.  Material. 

b.  Thickness,  inches. 

5.  Filler. 

a.  Material. 

b.  Merits  and  faults  of  each  kind  used. 

IV.      WOOD. 

1.  Blocks. 

a.  Kinds. 

b.  Size. 

2.  Foundation. 

a.  Character — macadam,  plank  gravel,  etc.     If  concrete,  give 

proportions  of  various  ingredients. 

b.  Thickness,  inches. 
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4.    Cushion. 

a.  Material. 

b.  Thickness,  in-ches. 
4.    Filler. 

a.    Material. 

V.      OBANITE. 

1.  Blocks. 

a.  Kind  of  granite. 

b.  Size  of  blocks. 

2.  Foundation. 

a.  Character — macadam,  gravel,  etc.     If  concrete,  gfive  propor- 

tions  of  the  various  ingredients. 

b.  Thickness. 

3.  Cushion. 

a.  Material. 

b.  Thickness,  inches. 

4.  Filler. 

a.    Material. 

VI.      MISCELLANEOUS   PAVEMENTS. 

1.  Description. 

2.  Foundation. 

a.  Material.     If  concrete,  give  proportions  of  various  ingredi- 

ents. 

b.  Thickness,  inches. 

3.  Details  of  cushion  and  filler  if  used,  and  other  points  of  con- 

struction. 

PRICES  FOB  MATEBIAL  AND  LABOB. 

I.     Give  market  prices  of  the  following  construction  materials  delivered 
on  the  work,  or  of  such  of  them  as  are  used  in  paving  work. 

a.  Broken  stone  for  concrete,  per  cubic  yard. 

b.  "  "       "   macadam,  "        "       " 

c.  Sand,  per  cubic  3rard. 

d.  Gravel,  per  cubic  yard. 

e.  Cement,  per  barrel,  natural. 

f.  "  "         "        Portland- 

Imported. 

American, 
g.    Filler,  other  than  sand,  per  square  yard  of  pavement, 
h.    Curbing,  per  lineal  foot — 

Material. 

Setting. 
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i.   Excavation  and  removal  of  material  to  make  place  for  pavement— 
Per  cubic  yard. 
Average  per  lineal  foot  of  street. 

2.    Give  prices  paid  for  the  following  kinds  of  labor: 

a.  Common  labor,  per  day. 

b.  Foreman,  per  day. 

c.  Man  and  team,  per  day. 

d.  Concrete  mixers,  per  day. 

e.  Pavers,  per  day. 

f.  Len'gth  of  working  day,  hours. 

FINANCIAL  STATISTICS. 


i.   Total  amount  expended  for  pavements  in  18- 


2.  Total  amount  of  outstanding  indebtedness  for  pavements — 

City  debt. 

Property  owners'  debt. 

3.  Proportion  of  cost  paid  by  city. 

"  "     "       "      "   property  owners. 

4.  Explain  briefly  the  method  of  assessment,  by  frontage  or  area  of  con- 

tiguous property,  etc.  Does  non-contiguous  property  pay  portion 
of  cost?    If  so>  what  per  cent? 

5.  Explain  briefly  method   of  paying  assessment,   C3»h  yearly  install- 

ments, etc. 

€.    Bonds  issued  to  anticipate  installments. 
Length  of  time  they  run. 
Amounts  in  which  issued. 
Interest,  per  cent  per  annum. 

Are  bonds  a  general  city  charge,  or* are  they  a  lien  on  the  property 
assessed? 

Detail  table  of  streets  constructed.    One  for  each  kind  of  pavement 

Heads  of  columns  as  follows: 

Location. 

Authority  for  construction, 

Contract  and  contractor. 

Length. 

Width. 

Area,  square  yards,  including  wings  and  intersections. 

Length  of  curb. 

Other  items  of  materials  and  labor. 
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Cost — 


Excavation. 
Foundation. 
Wearing  surface. 
Curb. 

Other  items. 
Total. 
Cost  per  square  yard — 
Total. 

Excluding  excavation. 
Excluding  excavation  and  curb. 


PROPOSED  FORM  FOR  SEWER  REPORTS. 

GENERAL   STATISTICS. 

System  in  use:    Separate  or  combined: 

Method  of  disposal  of  sewage. 

Interceptors? 

Sewage  allowance  per  capita. 

Storm  water  formula  or  rule,  with  reasons  for  any  modifications. 

Discharge  formula? 

Special  local  features  affecting  system. 

Guarantee  period  under  contract. 

Location  of  sewer  in  street;  center;  sidewalks;  single  or  double  line 
for  street,  etc. 

Rule  for  depth. 

"Y"or  Tee  branches  used  or  not;  if  so,  on  what  sewers;  if  not,  man- 
ner of  making  house  connections. 

Difficulties  of  maintenance  encountered. 

Flushing  methods. 

Have  sewers  ever  been  overtaxed?    If  so,  particulars. 

Is  sewage  pumped?    If  so,  by  centrifugal  or  plunger  pumps. 

CONSTRUCTION   DATA. 

Amount  of  pipe  sewers  in  use  at  begrinning  of  year. 

Amount  of  other  sewers  in  use  at  beginning  of  year. 

Amount  of  each  laid  during  the  year. 

Amount  of  each  at  end  of  year. 

Sizes  and  forms  used,  circular,  egg-shaped,  pipe,  etc. 

Lining  material. 

Average  amount  of  each  size  built  per  day. 

Character  of  excavation:  average  and  extremes. 

1 
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■'oundatjon  used,  if  any. 

>pecial  constntctions. 

Concrete,  methods  of  mixing  and  placing. 

dethod  oi  consolidating  trench  back  filling. 


^■"^ 


LABOR   AMD   1 

^t  of  materials,  cement,  sand,  brick,  gravel,  broken  stone,  pipe, 

i^ost  of  labor  per  hour,  different  classes. 

!^ost  of  vragons  and  carts  per  hour. 

ixwt  of  foremen. 

~ost  of  superintendence. 

^ost  of  excavation,  per  cubic  vard. 

'^t  of  sewer  pipe. 

FINANCIAL  DATA. 

Total  amount  expended  during  3rear  for  sewers. 

Total  amount  expended  to  date  for  sewers. 

iTanner  oi  raising  money  expended. 

Total  amount  of  outstanding  indebtedness,  city's  portion,  property 

r's  portion. 

'roportion  of  coat  paid  by  city  and  property-owners. 

Hethod  of  assessment,  by  frontage  or  area  of  contiguous  property. 

f  non-contiguous  property  pays  any  portion  of  cost,   maimer  and 

Methods  of  paying  assessments. 

Jond  issue,  if  any,  period,  amounts,  interest,  redeemable;  whether 

■al  city  charge  or  lien  on  property  assessed. 

'he  Committee  on  Municipal  Data  has  been  reappointed  by 
President  and  now  desires  full  discussion  and  criticism  of  the 
s  as  soon  as  possible  that  they  may  be  perfected  for  presenta- 
to  the  society  at  its  next  meeting.  Please  send  your  com- 
ts  and  suggested  changes  to: 

Charles  Carroll  Brown,  Chairman,  Bloomington,  111. 
^nsing  H.  Beach,  Capt.  Engrs.,  Washington,  D,  C. 
ilmon  D.  Thompson,  City  Engineer,  Peoria,  111. 

"he  President:  Are  there  any  questions  to  be  asked  in 
rd  to  this  subject?  I  will  state  that  the  Chaiiman  of  this 
mittee  wrote  to  me  some  time  ago,  as  President  of  the 
:ty,  asking  whether  the  committee  would  be  justified  in  going 
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to  the  expense  of  having  the  schedules  printed,  so  tlhat  all  the 
members  of  the  society  could  see  them  and  more  readily  under- 
stand just  what  their  recommendation  was.  The  letter  came  at 
a  time  when  our  finances  were  pretty  low,  and  I  wrote  him*  that 
I  hardly  felt  like  taking  the  responsibility  of  authorizing  any  addi- 
tional outlay  at  that  time.  So^  while  the  schedules  are  printed, 
the  members  have  not  had  the  benefit  of  them  to  look  over. 

Mr.  Brown:  I  move  that  the  matter  be  referred  to  the 
Executive  Committee,  with  power  to  present  it  at  a  subsequent 
meeting. 

Mr.  McLaughlin:  I  would  suggest  an  amendment  to  that 
motion,  to  refer  it  to  the  Executive  Committee  with  power  to  act 
in  case  they  find  they  have  sufficient  furtids. 

The  President  :  It  might  be  referred  to  the  new  Executive 
Committee  to  carry  otit  the  suggestions  as  far  as  practicable. 

Mr.  Brown  :  I  intended  to  have  it  referred  to  the  new  Exe- 
cutive Committee.  That  would  give  them  a  year  in  which  to 
give  the  matter  attention. 

Mr.  Lewis:  If  these  forms  should  prove  to  be  adaptable  to 
most  officers  in  making  their  reports,  it  would  certainly  be  desir- 
able to  begin  the  use  of  them  as  soon  as  possible;  and  if  they 
prove  to  be  feasible,  as  I  have  no  doubt  they  will,  I  think  it  would 
be  very  desirable  if  they  could  be  put  into  the  hands  of  the  mem- 
bers of  the  association  in  order  that  they  might  take  advantage 
of  them  in  the  reports  which  will  be  forthcoming  the  next  few 
months,  and  it  seems  to  me  the  amendment  suggested  is  in  the 
right  line.    I  second  the  amendment. 

The  President:  Let  us  understand  the  proposition.  As  the 
chair  understands,  it  is  to  refer  it  to  the  new  Executive  Commit- 
tee with  power. 

Mr.  McLaughlin:  Tliat  was  my  idea:  to  refer  this  whole 
matter  to  the  Executive  Committee,  and  if  in  their  judgment 
it  was  advisable  for  them  to  go  ahead  with  it,  refer  it  to  them 
with  power. 
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Mr.  Brown:  I  think  that  the  reference  of  it  to  the  Executive 
Committee  is  the  proper  thing  to  do.  I  should  like  to  add  to  the 
motion  that  the  Executive  Committee  be  empowered  to  fill  up 
the  blanks  which  are  necessary  in  their  reports,  which  are  sug- 
gested by  the  committee;  that  is,  on  electric  lighting,  street 
cleaning,  and  so  forth.  I  would  also  suggest  that  Mr.  Meyer,  of 
The  Engineering  Record,  says  he  would  be  willing  to  print  the 
schedules  in  his  magazine,  and  that  they  could  be  ready  very 
shortly  for  distribution  to  the  members.    (Applause.) 

Mr.  Andrews  :  I  move  that  the  Chairman  of  the  Committee 
on  Municipal  Data  be  added  to  the  Executive  Committee  for 
consideration  of  that  matter. 

The  motion  was  agreed  to. 

The  motion  to  refer  to  the  Executive  Committee  was  agreed  to. 

Mr.  O'Brien:  Before  we  adjourn  I  should  like  to  ask 
whether  anything  has  been  done  about  the  paper  of  Dr.  Hess 
with  regard  to  street  cleaning. 

The  President:    Nothing  further  tfhan  the  discussion. 

Mr.  O'Brien:  I  should  like  to  ask,  for  my  own  information, 
if  anybody  in  the  convention  has  any  method  or  plan  for  cleanr 
ing  asphalt  streets,  or  if  there  has  been  any  machinery  invented 
within  the  last  year  that  would  do  it  more  cheaply  or  better  than 
by  hand  sweeping.  I  sihould  like  to  ask  that  question  for  my 
own  information. 

Captain  Beach:  Until  the  past  year  Washington-  used  the 
contract  system  entirely.  No  other  system  was  permissible  under 
the  manner  in  which  the  appropriations  were  made  by  Congress 
for  the  purpose.  The  apropriations  distinctly  stated  that  the 
amount  of  money  set  aside  for  street  cleaning  was  set  aside  for 
street  cleaning  under  contract.  Also,  the  law  under  which  the 
present  form  of  government  was  organized  stated  that  any  work 
in  excess  of  a  thousand  dollars  must  be  done  by  contract.  So 
that,  until  the  past  year,  all  the  street  cleaning  had  to  be  done  by 
contract.     That  was  let  out,  contracts  being  made  for  various 
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periods,  sometimes  two  years  and  sometimes  for  five  years.  Dur-^ 
ing  the  past  siession  of  Congress,  however,  permission  was 
obtained  to  clean  a  portion  of  the  streets  experimentally  by  hired 
labor  by  hand.  That  lias  proved  very  satisfactory,  the  cost  to 
the  city  being,  I  am  informed  by  the  Superintendent  of  Street 
Cleaning,  a  trifle  over  half  what  is  paiid  for  the  same  service  by 
contract. 

Thereupon  the  convention  adjourned  u>ntil  Friday  at  9:30  a.  m. 


REPORT  OF  THE  COMMITfEE  ON  COATING  OF  CAST 
IRON  AND  STEEL  RIVETED  PIPES. 

BY  L.  W.  RUNDLETT,  CITY  ENGINEER,  ST.  PAUL,  MINN.,  CHAIRMAN. 

When  we  consider  the  large  amount  of  cast  iron  and  steel  pipe  that 
has  been  laid  and  is  still  being  laid  in  the  cities  and  towns  of  the  United 
States  for  the  purpose  of  furnishing  water  to  the  inhabitants  of  said 
cities  and  towns,  the  immense  amount  of  money  maintained  in  these 
conduits,  buried  as  they  are  under  the  ground  out  of  «ight,  and  not 
accessible  for  regular  inspection,  we  are  at  once  confronted  with  the 
^reat  importance  of  making  these  pipes  as  durable  as  possible  by  pro- 
tection from  the  rust,  and  taking  every  precaution  to  prevent  their  capa- 
cities being  reduced  either  by  chemical  action  or  the  adhesion  of  foreign 
substances.  The  cost  of  the  coating  is  so  small  in  comparison  with  the 
total  cost  of  the  pipe  laid  in  the  ground,  and  the  beneficial  effect  of 
the  coating  is  so  great,  both  as  increasing  the  durability  and  efficiency 
of  the  pipe,  that  the  greatest  care  should  be  taken  in  selecting  the  best 
material  and  applying  it  under  careful  inspection,  watching  carefully 
every  detail  of  the  work,  particularly  in  the  case  of  wrought  iron  and 
steel  pipes,  where  experience  has  shown  that  deterioration  is  very  rapid 
without  a  coating,  and  that  the  longevity  of  the  pipe  depends  almost 
entirely  on  the  kind  of  coating  used  and  the  skill  with  which  it  is  applied. 

The  subject  of  pipe  coating  was  so  thoroughly  taken  up  by  the 
committee  having  that  subject  in  charge  last  year,  that  your  present 
committee  find  it  very  difficult  to  get  any  definite  information  that  will 
be  of  any  particular  interest  to  the  association.  It  was  the  opinion  of 
the  committee  at  that  time,  and  is  also  the  opinion  of  the  present  com- 
mittee, after  considerable  correspondence  on  the  subject,  that  entirely 
too  little  attention  is  paid  to  the  coating  of  cast  iron  pipes. 

I  think,  however,  as  a  result  of  last  year's  work,  the  matter  has  been 
jnore  particularly  called  to  the  attention  of  engineers  and  superintendents, 
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and  that  where  contracts  far  pipe  have  required  proper  inspection  in  this 
particular,  better  work  has  been  done.  A  casual  examination  of  a  large 
amount  of  pipe  for  the  City  of  Chicago  showed  some  very  excellent 
results,  and  some  correspondence  with  the  principal  inspecting  bureaus 
for  this  class  of  work  also  shows  that  they  realize  the  importance  t>£ 
careful  attention  to  the  material  used  and  the  proper  application.  By 
the  courtesy  of  one  of  these  bureaus  the  committee  has  received  analyses 
of  some  of  the  materials  used,  but  I  must  confess  that  to  an  uninitiated 
mind  the  results  do  not  contain  much  information  and  do  not  form  an 
intelligent  basis  for  any  special  requirements  in  specifications.  We  think 
that  if  the  suggestions  of  last  year,  relative  to  the  quality  and  application 
of  the  coal  tar  products,  are  carried  out,  the  results  will  be  satisfactory. 

In  regard  to  steel  pipe,  your  committee  has  corresponded  with  nearly 
all  the  places  where  steel  pipe  has  been  laid  that  were  mentioned  in  the 
last  report,  but  have  been  able  to  obtain  very  little  information  as  to  the 
results  of  a  year's  test  on  various  pipes  laid  at  that  time. 

Mr.  E.  Kuichling,  of  Rochester,  N.  Y.,  to  whom  we  were  indebted 
last  year  for  much  valuable  information,  writes  as  follows:  "As  to  further 
experience  with  pipe  coatings,  I  have  little  further  to  add,  except  that 
a  quite  recent  examination  of  the  interior  of  our  new  conduit  at  a 
locality  where  36"  cast  iron  and  38"  steel  pipe,  coated  with  Sabin's  japan, 
could  be  conveniently  compared,  showed  that  the  coal  tar  pitch  coating^ 
of  the  cast-iron  pipe  exhibited  numerous  tubercules  of  relatively  large 
size,  while  the  steel  pipe  was  practically  as  clear  from  corrosion  as  when 
first  laid.  Both  of  these  pipes  were  laid  and  put  into  service  in  October, 
1894,  and  have  been  used  continuously  up  to  the  date  of  said  examination, 
about  ten  days  ago.  The  two  kinds  of  pipe  are  parts  of  the  same  lining. 
A  striking  peculiarity  was  the  development  of  extensive  organic  growths 
on  the  interior  of  the  cast  iron  pipe,  while  little  matter  of  this  kind 
was  found  in  the  steel  pipe.  It  should,  however,  be  noted  that  the  cast 
iron  pipe  began  at  the  storage  reservoir,  and  had  a  length  of  about 
1,000  feet  before  the  steel  pipe  was  reached;  it  is  therefore  possible  that 
the  organic  growths  mentioned  might  have  attached  themselves  equally 
well  to  the  steel  pipe  coating,  if  the  latter  had.  been  nearest  to  the  source 
of  supply,  and  thus  had  first  opportunity  to  obtain  the  necessary  air 
and  food  conveyed  by  the  water." 

Mr.  D.  C.  Clarke,  Assistant  Engineer  and  Superintendent  of  the 
Portland,  Oregon,  works,  in  reply  to  inquiries  as  to  how  the  pipe  coating 
was  standing  in  that  city,  writes  as  follows:  "The  asphalt  coating  we 
have  used  has  shown  signs  of  failure  in  places,  but  the  cause  of  such 
failure  has  not  been  satisfactorily  determined  as  yet.  I  enclose  herewith 
a  sample  of  the  coating,  about  one  inch  square,  which  was  taken  from 
the  inside  of  one  of  our  mains  about  six  months  ago.     The  material 
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seems  to  be  tough  and  of  good  quality,  but  for  some  reason  it  failed  to 
adhere  to  the  steel  in  places  as  it  should  have  done,  possibly  through 
failure  to  maintain  the  bath  at  the  proper  temperature  or  to  heat  the 
metal  thoroughly  before  removal  from  the  bath.  I  know  of  nothing 
in  the  way  of  an  asphalt  bath  better  than  that  w^ch  would  be  obtained 
by  a  strict  compliance  with  the  letter  of  the  specifications  sent  you  in 
September,  1897." 

We  learn,  through  Mr.  Sabin,  from  an  able  authority  who  is  giving 
a  good  deal  of  attention  to  the  proper  coating  of  pipe  used  in  large  war 
vessels  to  convey  water  over  the  ships  for  fire  and  other  purposes,  that 
experiments  with  the  Sabin  process  have  been  very  successful,  and  that 
a  plant  for  coating  the  pipes  with  the  Sabin  method  has  been  erected 
in  Brooklyn  navy  yard  by  the  Boston  Electroduct  Company. 

In  other  instances  where  pipe  had  been  laid  no  special  examination 
seems  to  have  been  made,  and  it  seems  to  have  been  the  opinion  of 
those  in  charge  of  the  various  works  that  as  long  as  nothing  had  hap- 
pened of  such  a  nature  as  to  call  for  investigation,  that  it  was  well  to 
let  good  enough  alone;  so  we  can  draw  the  general  conclusion  that  thus 
far  the  diflFerent  pipes  have  been  satisfactory. 

It  would  appear  to  your  committee  that  in  the  coating  of  steel  pipes 
the  question  as  to  what  coating  is  the  best  is  still  unsolved,  and  that 
no  general  rule  can  be  given,  but  what  may  prove  the  best  under  certain 
local  conditions  may  not  prove  as  efficient  under  other  conditions. 
Changes  in  temperature  may  necessitate  some  changes  in  the  compound, 
but  above  all  it  would  appear  that  the  pipe  should  be  thoroughly  cleaned 
befote  any  application  is  put  on,  and  it  is  only  by  careful  and  intelligent 
consideration  of  all  these  little  details  that  the  best  result  can  be  obtained. 
In  these  days  of  close  competition,  where  there  is  a  tendency  to  cut  the 
edges  as  closely  as  possible,  it  is  particularly  necessary  to  inspect  with 
the  greatest  care  to  secure  the  best  results. 

It  has  been  unfortunate  that  the  Committee  on  Pipe  Coating  has 
been  so  widely  separated  that  we  have  not  been  able  to  have  any  discus- 
sion on  the  subject.  It  was  my  intention  that  we  should  meet  in  Wash- 
ington and  form  a  report  there,  but  almost  at  the  last  moment  I  find  I 
shall  be  unable  to  attend  the  convention. 

I  send  this  brief  report  to  bring  the  subject  before  the  convention, 
hoping  that  the  other  members  of  the  committee  may  be  better  prepared, 
and  the  members  of  the  association  who  have  had  such  work  in  hand 
may  present  something  as  to  the  results  of  their  experience  that  may 
be  of  interest  and  profit. 

The  President:  The  report  of  M!r.  Rundlett  is  open  for 
discussion  if  any  members  desire  to  ask  questions  or  desire  to 
start  any  discussion  in  reference  to  it. 
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Mr.  Hewson:  Mr.  President  and  Gentlemen  of  the  Con- 
ventioo:  This  is  a  subject  that  is  well  worthy  of  more  attention 
than  has  heretofore  been  given  to  it  by  engineers  and  other  scien- 
tific  men.  Mr.  Lewis,  of  Brooklyn,  struck  the  key-note  in  saying 
that  the  many  failures  of  these  coatings  is  due  to  the  use  of  cheap 
material  and  methods.  That  is  true.  Many  of  these  steel  pipes 
are  coated  by  contractors  who  supply  the  pipe.  They  buy  cheap 
material  without  proper  regard  to  intrinsic  value,  wearing  or 
protecting  qualities,  looking  only  to  price.  There  are  coatings 
made  in  our  country  which  have  been  proven  by  tests  to  possess 
the  necessary  qualities  to  afford  the  needed  protection.  The 
higher  cost  of  material  and  method  of  application  seem  to  be  the 
chief  objection  against  their  general  use.  Durability  and  protect- 
ing qualities  have  not  yet  received  that  attention  from  engineers 
and  pipe  manufacturers  that  they  should  receive.  It  is  idle  to 
expect  to  fully  protect  pipes  from  the  destructive  action  of  earth 
salts  and  moisture  by  an  artificial  coating  on  iron  or  steel  pipes 
before  every  incrustation  of  rust  and  sand  is  removed.  The  coat- 
ing must  have  the  natural  metal  to  adhere  to  and  penetrate  as 
far  as  possible.  Then,  if  care  is  taken  in  giving  it  a  proper  bath 
at  the  proper  degree  of  heat,  good  results  can  be  obtained.  From 
long  experience  I  know  that  no  material  of  this  nature  that  is 
applied  cold  or  dried  by  a  cold  bath,  or  a  sun  or  air  drying  coating 
only,  has  the  tenacity  and  strength  which  is  secured  by  a  proper 
degree  of  heat  applied  to  it  to  aid  in  its  drying.  By  heat  baking 
only  can  you  secure  the  required  tenacity  and  hardness  of  the 
coating.  This  question  is  being  agitated  and  taken  up  by  manu- 
facturers of  railroad  bridge  iron  and  engineers  of  the  large  rail- 
way companies.  Experiments  are  going  on,  and  the  consensus 
of  opinion  of  some  of  the  leading  engineers  and  chemists  of  the 
various  railroads  is  that  the  time  is  coming  when,  notwithstand- 
ing the  increased  cost,  the  iron  work  of  bridges  will  have  to  be 
treated  by  some  improved  process  by  which  coatings  will  be 
placed  on  the  iron  or  steel  by  heat.  And  although  the  first  cost 
will  be  increased,  the  durability  and  protecting  qualities  will  also 
be  very  largely  increased. 
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Mr.  Hoech:  Mr.  President,  I  do  not  know  that  I  can  say 
anything  new  to  the  members  of  the  convention  on  this  subject;  , 
but  when  I  was  in  California  last  summer  the  chief  engineer  of 
an  irrigation  company  showed  me  his  pipes  coated  with  tar  in 
such  a  way  that  I  should  like  to  have  it  brought  to  the  attention 
of  every  engineer.  He  adds  sulphur  to  the  tar — I  do  not  know 
in  w4iat  amount — and  he  claims  that  there  is  a  chemical  action 
of  this  sulphur-tar  on  the  surface  of  the  iron.  He  showed  me  a 
piece  of  pipe  which  was  treated  in  that  way,  and  afterwards  the 
coating  was  scraped  off  with  a  knife;  but  after  this  mechanical 
removal  of  the  tar  there  yet  remained  a  layer  on  the  surface  of 
the  iron^  and  this  layer  not  removed  by  the  knife  was  sufficient 
to  protect  the  iron  against  the  action  of  some  acid  which  Mr. 
Newman,  the  gentleman  to  whom  I  refer,  applied  to  it.  The  pipe 
was  immersed  in  this  acid  for  twenty-four  hours,  and  it  came  out 
just  as  it  was  put  in,  no  action  being  shown.  Mr.  Newman  told 
me  that  a  manufacturer  in  Los  Angeles  had  taken  up  this  process 
and  was  using  it  in  the  manufacture  of  his  pipes.  I  should  Uke 
to  see  some  further  test  made  with  this;  perhaps  it  will  explain 
the  dtirability  of  iron  in  cement.  You  know  that  when  you  put 
iron  in  Portland  cement  it  does  not  matter  whether  the  irooi  is 
rusted  or  not.  It  is  even  better  if  some  rust  is  on  the  iron, 
because  the  Portland  cement,  in  setting,  takes  up  the  iron  rust, 
and  it  seems  to  be  of  assistance  in  the  setting  of  the  cement  when 
rust  is  present.  Perhaps  the  rust  or  scale  of  the  iron  will  take  up 
the  sulphur  in  tar  in  a  similar  way. 

Mr.  Benzenberg:  Before  closing  the  discussion  on  this 
subject  it  may  be  of  interest  to  say  that  in  the  specifications  for 
cast  iron  water  pipes  for  the  City  of  Milwaukee  last  spring  I 
specified  the  coating  recommended  by  the  committee  upon  this 
subject  at  the  last  convention.  Having  been  Chairman  of  that 
committee,  I  had  some  faith  in  what  it  recommended  after  the 
investigations  which  were  made.  After  specifying  the  composi- 
tion of  the  coating,  the  specifications  required  a  thorough  cleans- 
ing of  the  pipe  before  it  became  cold,  the  immersion  of  the  pipe 
for  a  given  number  of  minutes,  removal  long  enough  to  let  it 
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drain,  and  then  a  re-immersion.  Previous  to  the  receiving  of  the 
bids  the  various  contractors  for'  furnishing  the  cast  iron  pipe 
objected  to  the  new  coating  specified,  claiming  that  they  were 
not  famiHar  with  the  coating,  nor  with  the  extra  amount  of 
handhng  that  would  be  necessary,  nor  the  extra  provisions  that 
would  have  to  be  made  for  the  baths,  and  that  they  would  have  to 
add  to  the  price  for  that  reason.  They  were  informed  that  if  it 
were  necessary  to  add  that  price  they  could  do  so,  but  that  we 
wanted  special  attention  given  to  the  coating,  as  much  attention 
as  was  given  to  the  casting  of  the  pipe,  and  that  the  inspectors 
would  be  instructed  to  rigidly  enforce  the  specifications.  I  do 
not  know  that  they  have  added  anything  to  the  price.  The  pipe 
went  exceedingly  cheap  and  on  close  competition.  The  contract- 
ors who  secured  the  work,  after  having  coated  the  pipe  according 
to  the  new  specifications,  were  more  than  pleased  with  the  results, 
and  were  ready  to  apply  that  coating  to  any  and  all  of  the  pipes, 
and  to  dip  the  pipe  twice,  whether  specified  or  not  by  other  cities, 
because  they  were  satisfied  the  results  were  so  far  superior  to 
those  obtained  heretofore,  namely,  a  uniform  and  thorough  coat- 
ing which  was  tenacious  at  any  and  all  temperatures.  The  diffi- 
culty which  had  arisen  heretofore  in  the  coating  of  pipes  seemed 
to  have  been  entirely  overcome;  that  is,  the  formation  of  small 
air  bubbles,  or  the  drawing  off,  with  the  draining  of  the  varnish, 
of  the  sand  or  dust  which  had  remained  upon  the  face  of  the 
pipes,  which  left,  after  the  draining  was  completed,  exposed  sur- 
faces of  the  iron  subject  to  the  action  of  tJlie  w^ater.  The  coating 
has  been  very  satisfactory  and  it  will  be  continued  in  Milwaukee. 

The  President:  If  there  is  no  further  discussion  upon  this 
subject,  the  next  subject  for  consideration  is  that  of  electrolysis, 
and  I  am  sure  that  all  our  cities  are  especially  interested  in  that 
subject.  Of  course,  the  action  proceeds  underground.  It  is  not 
anything  that  can  be  seen  and  known  about  until  in  some  cases 
officials  learn  to  their  sorrow  that  their  water  pipes  are  very 
materially  damaged.  I  am  very  glad  to  have  the  Chairman  of 
the  committee,  who  has  given  a  great  deal  of  study  to  that  sub- 
ject, here  to  present  it  to  the  convention.    I  take  pleasure  in  intro- 
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ducing  Mr.  Harold  P.  Brown,  who  will  present  a  paper  on 
"Electrolysis  Tests  at  Dayton,  Ohio." 

ELECTROLYSIS  OF  CAST  IRON  PIPES  AT  DAYTON. 

OHIO. 

BT  HAROLD  P.  BR0W17. 

The  injury  of  water  pipes  by  electrolysis  is  at  present  so  well  under- 
stood that  my  only  excuse  for  again  calling  your  attention  to  the  subject 
is  found  in  the  peculiar  and  unusual  conditions  disclosed  at  Dayton» 
Ohio,  in  an  examination  made  last  July. 

All  of  us  know  that  electrolysis  may  be  expected  to  injure  lead  and 
wrought  iron  pipes  on  the  lines  of  electric  roads  within  a  radius  of  half 
a  mile  from  the  power  house,  but  we  have  believed  that  cast  iron  mains 
were  safe. 

Our  faith  has  been  rudely  shaken  by  the  condition  of  these  pipes 
at  Dayton.    They  appeared  to  be  entirely  uninjured  and  the  black  paint  ^^ 

seemed  to  be  unaflfected.  But  on  scraping  the  pipe  with  a  knife,  the 
metal  was  found  so  soft  that  grooves  could  be  cut  into  it.  Therefore, 
sections  were  removed  for  mechanical  and  chemical  tests,  and  the  results 
fully  justify  your  most  careful  attention,  since  your  own  pipes  may  per- 
haps be  in  a  similar  condition. 

Dayton  is  a  beautiful  city  with  a  population  of  about  ninety  thousand. 
Its  streets  are  remarkably  well  paved  with  granite  blocks  and  asphalt, 
having' foundations  of  unusual  thickness  and  solidity.  The  large  number 
of  modern  sky-scraper  office  buildings  and  handsome  stores  in  the  busi- 
ness portion  give  it  quite  a  metropolitan  appearance.  It  has  fully  eighty 
miles  of  electric  roads  and  over  two  hundred  and  twenty-five  cars. 

Electrically  considered,  it  is  cut  into  four  parts  by  the  Stillwater 
and  Mad  Rivers,  which  unite  to  form  the  Great  Miami,  and  by  Wolf 
Creek,  meeting  the  Miami  two  miles  or  so  below. 

Three  of  these  parts  are  further  subdivided  by  canals.  The  business 
portion  of  the  city  is  thus  practically  located  upon  an  island,  and  the 
electric  current  used  by  the  street  cars  must  follow  the  rails  across 
bridges  or  pass  on  the  pipes  under  the  river  to  get  back  to  the  power 
house. 

Practically,  ninety  per  cent,  of  the  entire  current  from  the  business  .'i 

portion  of  the  city  crosses  the  river  on  one  12-inch  and  one  lo-inch  water  •., 

pipe,  one  8-inch  gas  pipe  and  one  lo-inch  natural  gas  pipe.  ^ 

The  two  main  power  houses  are  about  H  mile  apart  on  the  west  i 

side  of  the  Miami  River.     A  third  but  smaller  power  house  is  on  the  i 

east  side  of  the  river,  but  quite  a  distance  south  of  the  business  portion  j 
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'f  the  city.    Two  orher  roads  have  their  terminals  in  Dayton,  but  the! 
ower  houses  are  elsewhere. 

Following  my  ordinary  methods,  a  switchboard  was  mounted  o 
ragon  and  provided  with  a  complete  set  of  Weston  electrical  instrument 
eading  (rom  one  len-lhousandch   part  o(  a   volt  per  degree   up   to   ; 
olts,  and  from  '/i  an  ampere  to  150  amperes. 

At  each  hydrant  along  the  electric   roads  of  the  city  a  reading  1 
iken  from  the  trolley  wire  10  each  of  the  four  rails;  from  the  trolle 

fire  to  the  pipe  and  from  the  pipe  to  each  of  the  rails.    These  meL 

lenls  were  made  in  sets  of  three  in  such  a  manner  that  any  poor  contac  ~ 
r  any  defective  condition  of  the  testing  apparatus  was  at  once  indicate* 
nd   corrected.     The   instruroerets  had   recently    been    compared     witl 
tandards  and  were  known  to  be  correct.     Over  twenty-five  hundro  -- 
lectrical  measurements  were  made,  and  the  results  <^  the  readings  v 
lotted  out  upon  a  map  of  the  city.    On  this  map  the  measurements  ii 
!)e  danger  district,  where  pipes  are  positive  to  the  rails,  are  marked  ii 
ed.  and  where  uninjured  in  green  ink. 

Fifteen  excavations  were  made,  and  the  measurements  repcate 
lie  pipes  themselves.  These  excavations  are  marked  on  the  map 
cross,  either  red  or  green  as  the  pipes  were  found  injured  or  uninji 
L  careful  examination  was  then  made  of  the  physical  condition  o< 
ipes  by  J.  H.  Shaffer,  metallurgist  and  chemical  analyses  were  mat 
amplcs  of  soil  and  (he  metals  of  the  pipes  and  incrustations  upon  tbem 
~hese  were  made  by  E.  E.  Brownell,  E.  E.  and  Jas.  O.  Handy,  chie 

These  electrical  tests  showed  that  the  pipes  in  the  business  portioc 
f  the  city,  i^j  to  2  miles  from  the  power  houses,  were  positive  t 
nils,  and  therefore  subject  to  electric  corrosion. 

The  highest  readings  in  this  part  of  the  city  were  4^  volts,  real 
'ifth  street  bridge  and  near  Washington  street  bridge. 

Near  the  power  house  on  the  west  side  of  the  river  the  pipes  t 
volts   positive   to   the   rails,   and   the   danger   district   extended   aboir 
i  of  a  mile  to  the  west. 

In  the  southern  part  of  the  city  the  highest  positive  reading  was  1 
olts,  in  front  of  the  Oakwood  avenue  power  house. 

In  making  the  electrical  tests  the  time  of  the  reading  was  noted 
ince  the  pressure  depends  on  the  amount  of  load  carried  at  the  powei 
ouse,  and  will  vary  correspondingly  in  all  parts  o(  the  city.  For  instance 
1  front  of  the  power  house  of  the  People's  Railway  on  Washington 
ireel,  at  5  p.  m.,  during  the  heavy  load,  the  pipes  were  g  volts  positive 
}  the  rails,  while  at  2  p.  m.  they  were  but  6  volts  positive. 

It  was  at  once  evident  that  the  danger  district  was  extremely  large 
ince  the  entire  area  marked  in  red  is  in  such  an  electrical  condition  thai 
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lead  and  wrought  iron  pipes  would  be  injured.  This  was  verified  by  the 
records  of  the  Water  Board,  which  shbwed  a  large  number  of.  service 
pipe  renewals.  These  renewals  are  very  expensive  in  Dayton,  because, 
as  previously  stated,  the  foundations  of  pavement  are  unusually  heavy 
and  unusually  well  constructed. 

The  Board  of  Water  Works  very  wisely  refuses  to  allow  any  one  to 
tear  up  the  pavements.  When  a  permit  for  excavation  has  been  secured, 
only  the  trained  employes  of  the  paving  department  are  allowed  to 
remove  the  paving.  After  the  work  is  completed,  no  one  but  these  same 
employes  can  fill  in  the  hole  and  replace  the  pavement.  This  replacement 
is  so  well  done  that  no  traces  of  the  excavation  are  evident 

Unless  a  remedy  for  the  electrical  condition  of  the  pipes  is  very 
quickly  applied  in  Dayton,  it  is  certain  that  a  large  amount  of  excavating, 
replacing  of  pipes  and  paving  will  need  to  be  done.  Cast  iron  pipe  is 
usually  little  aflFected  by  electrolysis,  since  the  coating  of  adherent 
moulding  sand  and  tar  paint  protects  it. 

In  the  ordinary  soil,  an  iron  pipe  submitted  to  electrolytic  corrosion 
is  covered  with  a  layer  of  iron  oxide,  which  is  a  poor  conductor  of  elec- 
tricity, so  that,  with  a  given  pressure,  the  deeper  is  the  layer  of  rust 
and  the  slower  the  rate  of  corrosion. 

But,  to  my  surprise,  the  soil  surrounding  pipes  in  Dayton  gives  an 
entirely  different  reaction  when  a  current  passes  through  it.  The  tar 
seems  to  be  no  protection  whatever,  and  the  surface  of  the  pipe  in  the 
danger  district  is  changed  into  a  soft  black  material  resembling  graphite 
and  easily  cut  with  knife. 

This  material  is  such  an  excellent  conductor  that,  instead  of  check- 
ing,  it  tends  to  increase  the  action  by  reducing  the  resistance  of  the  path 
through  which  the  current  must  flow  in  order  to  reach  the  rail.  More- 
over, the  stones  and  pebbles  near  the  pipes  are  actually  electro-plated 
with  the  metal  of  the  pipes,  whether  iron  or  lead,  as  can  be  seen  from 
the  samples  exhibited. 

This  condition  I  had  never  before  seen,  and  as  far  as  I  know  has  not 
been  prevciously  reported.  Since  my  Dayton  report  was  published,  I 
have  received  a  letter  from  Mr.  Dabney  H.  Maury,  Jr.,  Superintendent 
of  the  Peoria  Water  Co.,  Peoria,  111.,  in  which  he  states  that  he  has 
encountered  the  same  phenomena. 

In  order  to  electrically  deposit  a  layer  of  metal  two  things  are 
necessary:  first,  a  liquid  which  will  dissolve  the  metal,  and,  second,  an 
electrical  current  exceeding  o.oi  of  a  volt  in  pressure,  flowing  away 
from  the  metal  through  the  liquid. 

The  fact  that  the  pebbles  are  electro-plated  showed  that  both  these 
conditions  exist,  but  in  order  to  prove  conclusively  that  the  soil  itself 
did  not  injure  the  pipes,  a  pipe  surrounded  by  the  same  soil  was  uncov- 
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in  another  portion  of  the  city  where  there  was  absolntely  no  trace 
I  electrical  current.  i 

This  pipe  was  on  Logan  street,  near  the  canal;  the  records  showed 
it  was  put  down  in  1874.  while  the  pipe  taken  out  at  the  west  end 
ifth  street  bridge  had  been  in  use  ten  years  and  exposed  to  electro- 

for  four  years. 
[f  the  damage  was  caused  by  the  soil  itself,  this  pipe  would,  of  course, 

been  in  a  worse  condition  than  the  Fifth  street  pipe.  But  the' 
in  street  pipe  was  apparently  as  good  as  new. 

To  make  the  comparison  absolutely  beyond  criticism,  a  section 
ch  pipe  was  taken  out,  chemically  analyzed  and  mechanically  tested. 

chemical  analyses  of  the  iron  pipes  were  nearly  identical,  and 
IS  follows: 

Logan  Street  Pipe.  Fifth  Street  Pipe. 

'hosphorous 789%  .800% 

iulphur, 073%  .057% 

iilicon 2.270%  2.500% 

ron notdet.  notdet. 

2.88%  /  3-'2^ 

The   samples  of  the   incrustation  of  the   Fifth   street  pipe  analyzed 

Hows:  ' 

'hosphorous 1.821% 

Iilicon notdet. 

ron 33-43% 

'arbon  combined  and  carbon  graphitic 7.12% 

"his  analysis  showed  that  the  percentage  of  iron  was  greatly  dimin- 
,  while  th«  percentage  of  carbon  was  more  than  doubled;  careful 
ligation  showed  that  the  carbon  was  merely  the  amount  originallr 
t  pipe,  the  carbon  being  left,  while  a  large  portion  of  the  iron  had 
carried  away. 

'he  chemical  analyses  of  the  soil  showed  that  the  solvent  was  pro- 
I  electrically  from  carbonate  of  sodium  and  chloride  of  sodium  in  the 
Neither  of  these  by  itself  in  the  small  proportion  shown  by  the 
sis  (less  than  1%)  would  injure  a  cast  iron  pipe  covered  with  tar, 
;h,  as  is  well  known,  a  strong  solution  of  chloride  of  sodium  or 
ion  salt  will  rust  wrought  iron. 

;ut  the  presence  of  even  0.01%  reduces  the  electrical  resistance  oi 
on,  and  the  passage  of  the  current  decomposes  these  salts  and  fonns 
tic  or  hydrochloric  acid,  which  dissolves  the  metals.  Having  thus 
nined  the  cause  of  the  trouble,  it  remained  to  fix  its  extent 
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Fifteen  excavations  were  made  in  different  parts  of  the  city  to  deter- 
mine how  much  electrical  pressure  is  required  to  seriously  injure  the 
cast  iron.  A  pressure  of  3  volts  and'  less  is  found  to  cause  a  g^i^phite 
ccKELting  not  exceeding  1-32  of  an  inch  in  depth;  the  iron  beneath  seems 
to  be  uninjured.  From  3  to  4I/2  volts,  the  thickness  of  the  layer  is 
increased  in  a  ratio  depending  upon  length  of  time  which  the  pipe 
has  sustained  this  pressure. 

With  a  knife  or  file  soft  spots  can  be  found  in  a  pipe  from  1-16  of  an 
inch  to  34  of  an  inch  deep.  With  higher  electrical  pressures  the  extent 
of  the  injury  is  even  greater. 

In  all  cases  the  damage  is  directly  proportional  to  the  pressure  and 
to  the  length  of  time  during  which  the  current  has  been  flowing;  while 
it  is  inversely  proportional  to  the  distance  between  the  rails  and  pipes. 

By  reference  to  the  electrical  pressures  indicated  on  the  map  accom- 
panying my  report,  one. can  approximately  determine  the  number  of 
feet  of  water  mains  affected.  In  my  opinion,  all  mains  and  service  pipes 
in  Dayton  are  seriously  injured  where  submitted  to  3  volts  pressure  or 
more  for  2  or  more  years  when  within  4  feet  of  the  rails.  This  would 
mean  less  than  one  mile  of  mains,  but  with  lead  or  wrought  iron  service 
pipes  the  pressure  limit  should  be  as  low  as  i  volt.  Mr.  Chas.  E.  Rowe, 
Secretary  of  the  Water  Works,  however,  feels  that  17,513  feet  of  mains 
should  be  replaced  at  a  cost  of  seventy-seven  thousand  dollars. 

To  determine  what  percentage  of  mechanical  injury  had  been  sus- 
tained by  the  pipes,  it  was  intended  to  compare  the  hydrostatic  pres- 
sures  required  to  rupture  the  Logan  street  and  the  Fifth  street  pipes, 
but  defects  in  the  apparatus  employed  prevented  a  fair  test. 

The  Fifth  street  pipe  at  150  pounds  pressure  leaked  through  the 
corroded  spots,  while  the  other  pipe  was  able  to  stand  300  pounds  pres- 
sure. Test  bars  were  cut  from  the  best  portion  of  both  pipes  and 
broken  on  a  Riehle  testing  machine. 

The  average  transverse  strength  of  the  Logan  street  pipe  was  1,800 
pounds  per  square  inch,  as  against  1,085  pounds  to  the  other.  The  tensile 
strengths  were  respectively  16,000  and  11,425  pounds,  and  the  deflections 
were  0,25  and  0.20  of  an  inch. 

Four  years  of  electrolysis  had  robbed  the  Fifth  street  'pipe  of  about 
30%  of  its  transverse  strength  and  about  45%  of  its  tensile  strength,  and 
had  caused  it  to  leak  at  150  pounds  pressure. 

Since  I  wished  to  avoid  any  suspicion  of  unfairness,  I  asked  the 
managers  of  each  of  the  three  leading  roads  to  allow  their  experts  to 
accompany  me  and  to  check  my  instruments,  methods  and  readings. 
This  was  cheerfully  done,  and  I  received  from  these  gentlemen  full  infor- 
mation concerning  their  plants  and  electrical  connections,  as  well  as 
every  possible  courtesy  during  my  examination. 


.  ,■  • 
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The  rail  joints  on  several  lines  of  road  had  recently  been  removed, 
the  rail  ends  brightened  with  the  sand  blast,  and  the  "cast-weld"  joint 
applied.  This  was  done  by  the  railways  with  an  idea  that  it  would  reduce 
electrolysis  as  well  as  make  a  fine  mechanical  joint.     It  was  a  success 

m 

individual  joints  and  by  electrical  measurements  of  several  stretches  of 
mechanically,  but  was  an  electrical  failure,  as  was  shown  by  tests  of 
1,000  to  1,200  feet  of  each  of  the  four  rails  and  of  the  pipes  below  them. 

.  The  measurements  were  compared  with  others  made  last  Febru- 
ary on  same  rails  before  the  "weld"  was  applied,  when  very  small  bond 
wires  were  used  on  the  rails.  There  was  practically  no  variation  in  the 
results,  as  would  have  been  the  case  had  the  "weld"  possessed  high 
electrical  conductivity. 

I  found  that  two  of  the  rails  were  carrying  no  current  whatever 
while  the  other  two  carried  but  one-twentieth  of  the  amount  of  current 
on  the  pipes  below  them.  And  yet,  some  men  will  tell  you  that  a 
"weld"  can  be  made  by  pouring  60  or  70  pounds  of  molten  iron  around 
40  or  50  pounds  of  cold  steel  rails  buried  in  moist  earth.  I  feel  con- 
fident that  if  the  railroads  would  unite  in  the  expenditure  of  five  to 
seven  thousand  dollars  for  the  proper  electrical  apparatus  and  connec- 
tions, all  the  water  pipes  in  Dayton  could  be  maintained  negative  to 

the  rails. 

Then  the  pipes  would  harden,  as  is  the  case  with  the  section  pipe, 
which  I  brought  to  show  you.  Moreover,  any  further  electrolysis  that 
might  occur  would  be  in  the  opposite  direction  and  would  therefore 
add  a  layer  of  metal  to  the  pipes  instead  of  injuring  them. 

I  will  not  here  enter  into  discussion  of  the  electrical  methods  re- 
quired in  Dayton  to  obtain  this  result,  but  it  is  evident  that  no  plan 
heretofore  suggested  for  electrolysis  prevention  will  effect  a  cure  there, 
owing  to  the  unusual  conductivity  of  the  soil  and  the  peculiar  division  of 

the  city. 

But  I  would  like  to  offer  a  few  comments  and  four  or  five  practical 
suggestions.  Do  not  imagine  because  your  pipes  are  not  leaking  and 
bursting,  that  they  are  safe  from  electrolysis.  If  the  electrical  conditions 
are  against  them,  they  are  getting  weaker  day  by  day.  On  the  other  hand, 
do  not  antagonize  the  railway  companies  the  moment  that  the  subject  of 
electrolysis  comes  up  in  your  city.  They  are  not  intentionally  injuring 
your  property  and  if  a  friendly  talk  is  had  and  a  joint  investigation  is 
made,  you  are  likely  to  get  the  speediest  and  most  satisfactory  action. 

The  railway  manager  is  as  much  interested  in  stopping  the  trouble 
as  you  are;  every  pound  of  metal  taken  from  your  pipes  means  to  him  a 
heavy  loss  of  power,  increased  investment  for  engines,  boilers,  dynamos 
and  conductors.  And  if  it  is  finally  established  by  legal  decisions  that 
his  current  has  injured  your  property  he  will  have  to  settle  the  bill. 


AMERICAN  SOCIETY  OF  MUNICIPAL  IMPROVEMENTS.  221 

The  best  course  for  all  concerned,  it  seems  to  me,  is  to  take  mutual 
action  while  the  bill  is  small  and  not  wait  until  a  bursting  main  during  a 
fire  spreads  the  loss  over  the  entire  community.  The  usual  procedure 
brings  a  dead  lock. 

The  water  works  people  discover  signs  of  electrolysis  and  at  once 
pounce  upon  the  railway  managers.  These  either  refuse  to  believe  that 
they  are  responsible  for  the  trouble  and  thus  bring  upon  themselves  a 
shower  of  threats,  or  they  say  that,  although  they  cannot  admit  the  fault 
is  theirs,  they  are  nevertheless  willing,  rather  than  earn  the  ill  will  of  the 
public,  to  do  anything  in  reason  if  the  others  will  only  tell  them  what 
to  do. 

Then  the  others  suspect  some  cunningly  hidden  legal  trap  and  decline 
to  give  any  directions  whatever.    And  so  nothing  is  done. 

There  seems  to  be  an  idea  prevalent  that  if  the  Water  Board  suggests 
to  the  railway  any  scheme  for  stopping  the  trouble  and  the  scheme  is 
then  tried  and  fails,  the  railway  is  thereby  freed  from  all  future  responsi- 
bility. 

How  anyone  can  believe  that  the  mere  following  out  of  a  plan'  of 
experiment  would  cancel  indebtedness  is  beyond  my  understanding.  It 
is  giving  a  legal  tender  value  to  the  acceptance  of  a  suggestion,  which 
seeems  to  have  no  basis  in  fact,  in  equity,  nor  in  law.  But  this  idea  has 
cropped  out  in  so  many  cities  that  I  hesitate  about  offering  the  following 
practical  suggestions : 

1.  It  will  not  be  a  mistake  to  follow  Dayton's  example  and  obtain 
complete  and  accurate  information  concerning  the  electrical,  chemical  and 
mechanical  condition  of  your  pipes,  especially  in  the  vicinity  of  the  power 
house. 

The  trouble  may  be  confined  entirely  to  the  lead  in  the  service  pipes 
and  in  the  calking  of  joints  on  your  mains;  but  even  here  serious  damage 
may  result  if  the  matter  is  neglected  for  years. 

2.  Do  not  put  down  any  more  lead  or  wrought  iron  service  pipes,  as 
these  are  the  first  victims  of  electrolysis,  and  their  replacing  means  ruin 
to  pavements.  Use  instead  wooden  pipe,  banded  with  a  close  spiral  of 
hoop  iron  and  covered  heavily  with  asphaltum. 

This  will  stand  the  heaviest  pressure  in  use  and  is  not  affected  by 
electrolysis  since  the  hoop  iron  is  low  in  conductivity  and  is  not  elec- 
trically connected  at  the  joints. 

Its  cost  is  said  to  be  reasonable  and  it  has  a  successful  record  of  many 

years*  service. 

3.  Use  the  same  kind  of  pipe  for  new  mains  in  any  district  in  which 
a  railway  power  house  is  likely  to  be  erected  and  heavily  paint  the  lead 
calking  of  cast  iron  mains,  using  asphalt  or  petroleum  wax. 
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4.  In  the  danger  district  along  the  lines  of  electric  roads  and  on 
intersecting  streets,  put  into  your  water  and  gas  mains  two  or  more  con- 
secutive lengths  of  these  wooden  pipes,  so  as  to  break  the  electrical  con- 
tinuity of  the  mains  and  thus  make  their  resistance  greater  than  that  of 
the  rails.  Fill  in  the  space  around  them  with  broken  stone  and  connect 
with  drain  if  possible. 

5.  Midway  between  the  wooden  sections  on  each  main,  attach  insu- 
lated pilot  wires,  leading  to  a  central  office.  Connect  similar  wires  to  the 
rails  nearest  the  pipe  and  make  daily  electrical  tests  at  times  of  heavy 
load.  If  any  section  shows  positive  to  the  rails,  cut  it  at  once  into  smaller 
sections  and  call  upon  the  railway  to  rebond  its  line  upon  that  street. 

This,  with  the  proper  electrical .  management  of  the  railway  feeder 
wires  and  apparatus,  will  effectively  protect  your  mains. 

The  President:  The  discussion  of  this  interesting  paper  is 
now  in  order. 

Mr.  Holman:  Mr.  President,  we  have  had  some  little  ex- 
perience with  this  subject  in  St.  Louis.  If  a  section  of  this  pipe 
which  has  been  affected  by  electrolysis  is  examined  under  the 
microscope  it  will  be  found  that  the  metallic  iron  is  removed 
from  the  pipe,  leaving  a  skeleton  structure  of  carbon  and  the 
dross  and  dirt  that  is  naturally  in  with  the  iron.  Tlie  outer  edge 
of  the  iron,  when  seen  under  the  microscope,  is  very  much  like 
a  forest  at  a  distance,  jagged,  looking  like  trees.  This  process 
goes  on  until  the  metallic  iron  has  been  completely  dissolved  out 
of  the  pipe.  The  damage  takes  place,  of  course,  w^here  the  cur- 
rent leaves  the  pipe,  or  where  there  is  a  skip  in  the  pipe  over  a 
joint.  Now,  the  remedy  which  will  stop  this  destruction  of 
municipal  property,  or  the  property  of  the  people,  and  the  remedy 
which  we  have  suggested  in  St.  Louis  without  any  hesitation 
whatever  on  legal  grounds,  is  simply  to  suggest  to  the  railroad 
companies  tliat  they  do  'not  own  the  earth  and  the  fullness 
thereof;  that  they  have  no  right  to  destroy  public  property,  and 
that  they  must  keep  their  currents  to  themselves  by  providing, 
first,  the  proper  returning  circuits,  and  seeing  that  their  wires  are 
properly  connected  to  them.  It  requires  even  more  capacity  in 
copper  for  return  feeders  than  it  does  for  the  outgoing  current. 

Tliat  is  the  only  complete  solution  of  the  electrolysis  problem. 
The  other  suggestions  are  simply  negative.    The\'  palliate.    They 
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defer  to  the  railroad  compainy  and  to  the  corporation.  But,  as  I 
say,  the  only  complete  solution  of  the  problem  is  simply  to  insist 
that  the  railroad  companies  bear  the  entire  expense  of  conducting 
their  business  and  stop  destroying  the  property  of  the  public. 
(Applause.) 

Mr.  Harold  P.  Brown:  Mr.  President,  unfortunately  the 
establishment  of  a  copper  line  underground  in  conditions  sim- 
ilar to  those  which  exist  in  Dayton  would  not  have  the  effect 
of  completely  checking  the  trouble.  Where  the  soil  is  an  excel- 
lent conductor  and  you  have  to  compete  with  that  soil  you  must 
do  more  than  offer  a  return  circuit  of  copper  upon  which  the 
current  may  travel.  To  give  you  an  idea  of  the  conductivity  of 
the  rails  themselves  if  they  are  properly  bonded,  each  ninety 
pound  rail  woulS  be  equal  to  about  one  and  a  half  square  inches 
of  copper.  That  would  mean  for  four  rails  on  a  track,  four  times 
tfliat  amount,  which  is  very  largely  in  excess  of  the  usual  out- 
going feeder  for  the  trolley  wires.  The  point  is  this,  without 
entering  into  technicalities,  that  the  rails  are  connected  with  the 
moist  earth  for  miles  and  miles  of  surface.  That  moist  earth 
is  an  excellent  conductor.  If  it  happens  to  be  dry  gravel,  then 
the  suggestion  made  by  the  gentleman  from  St.  Louis  will  en- 
tirely prevent  tliis  trouble,  because  the  water  will  leave  the  rails 
and  leave  an  open  circuit  between  the  rails  and  the  pipes;  but 
where  you  are  unfortunate  enough  to  have  a  soil  which  will 
act  as  an  electrical  conductor,  this  soil  and  your  water  pipes 
forming  a  network  under  the  rails,  offer  a  conducting  path  far  in 
excess  of  anything  offered  by  the  return  rail  or  any  amount  of 
copper  conductors  which  they  can  afford  to  put  in.  They  will 
thus  share  the  current  inversely  in  proportion  to  their  resist- 
ances. Now,  you  can  treat  your  pipes  so  as  to  make  them  of 
less  conductivity,  but  you  can  hardly  compete  with  the  earth  in 
certain  localities  as  a  conductor.  I  do  not  know  whether  I 
make  myself  clear,  but  by  breaking  your  network  of  pipes  at 
intervals  and  putting  in,  say  ten  or  twenty  feet  of  non-conducting 
pipe  and  draining  that  portion  by  suitable  copper  conductors, 
you  can  make  the  electrical  resistance  in  the  pipe  circuit  greater 
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than  the  resistance  of  the  real  return,  and  therefore  the  greater 
portion  of  the  current  will  return  on  the  rails  and  on  the  rail 
return  feeders. 

Newark  has  very  heavy  copper  cables  connected  to  the  water 
mains  near  the  large  power  house,  but  the  pipes  are,  nevertheless, 
3  volts  positive  to  tlie  rails  at  time  of  heavy  load.  Two  years 
ago  my  directions  were  followed  in  operating  the  power  house 
and  the  pipes  were  kept  negative  to  the  rails.  I  do  not  believe 
in  the  policy  of  carrying  heavy  electrical  loads  upon  the  pipes 
as  the  resistance  encountered  at  the  points  will  eventually  cause 
trouble. 

Mr.  Holman:  In  cases  of  that  kind  why  should  the  public 
spend  their  money  to  protect  their  pipes?  The^City  of  Cincin- 
nati has  solved  that  problem  completely.  The  City  of  Washing- 
ton has  solved  it.  They  simply  make  the  railroad  company  use 
metallic  circuits  throughout,  and  not  use  the  rail  as  a  partial 
return.  The  undergr©und  trolley  system  used  in  Washington 
is  a  fine  example  of  that.  The  double  over-head  trolley  system 
in  Cincinnati  is  also  a  good  example.  As  I  say,  and  as  I  insist, 
the  solution  is  to  make  the  railroad  companies  keep  their  cur- 
rents off  of  the  pipes,  by  one  means  or  another,  even  if  it  is 
necessary  for  them  to  put  in  a  double  over-head  trolley  or  an 
underground  metallic  circuit  to  keep  their  electricity  at  home. 

Mr.  Harold  P.  Brown:  I  quite  agree  with  the  idea  that  the 
railway  should  stand  the  expense;  but  in  regard  to  Cincinnati, 
I  am  aware  that  the  pipes  there  show  that  the  double  trolley  is 
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not  a  complete  cure.  And  right  here  in  Washington  I  was 
informed  this  morning  by  a  gentleman  whose  card  I  have — Mr. 
Burket,  and  I  wonder  if  he  is  here — that  they  have  electrolysis 
of  the  pipes  right  here  in  Washington. 

Mr.  Holman:  In  New  York,  on  the  underground  trolley, 
they  hold  the  difference  in  potential  down  below  one-tenth  of 
one  volt  and  have  no  trouble  with  it,  or  it  can  be  held  down  to 
nothing  if  the  company  w-ill  put  in  a  feeder  of  sufficient  capacity 
to  properly  complete  a  metallic  circuit. 
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Captain  Beach:  Mr.  Allen,  the  electrical  engineer  of  the 
District  of  Columbia,  is  present  here  this  morning  and  I  think 
he  can  explain  the  conditions  existing  here  and  the  meams  taken 
to  prevent  electrolysis. 

Mr.  Allen:  Mr.  President,  I  will  not  go  into  details  of  the 
conditions  found  here.  They  are  similar  to  those  in  other  cities 
where  the  single  trolley  is  used,  but  I  will  state  briefly  the 
means  that  are  being  taken  to  prevent  any  further  damage. 

At  the  last  session  of  Congress  there  were  three  or  four  bills 
passed,  incorporating  two  new  trolley  roads  and  allowing  exten- 
sions on  others,  one  of  those  being  the  extension  of  an  exist- 
ing cable  road  which  is  soon  to  be  changed  to  an  underground 
trolley  system.  And  the  law  in  that  case  provides  for  a  double 
trolley.  The  company  have  submitted  plans  for  this  extension 
and  intend  to  put  it  in,  and  I  doubt  if  they  would  go  to  that 
expense  if  they  considered  the  system  unsatisfactory.  Two  other 
roads  were  incorporated  which  have  not  begun  construction 
yet,  and  they  are  required  to  use  the  double  over-head  trolley. 
One  other  company  operates  an  experimental  underground  sys- 
tem in  connection  with  its  single  trolley  road.  A  portion  of  its 
line  crosses  the  bridge  over  the  eastern  branch  of  the  Potomac. 
There  they  are  required  to  put  in  a  double  over-head  trolley. 
They  have  been  operating  that  section  of  the  Une  over  the  bridge 
by  horses.  Inside  the  city,  as  I  suppose  most  of  you  are  aware, 
we  have  no  trolley  roads^»no  over-head  trolley  roads  except  one 
portion  of  the  Georgetown  line,  and  at  the  time  that  was  installed 
it  was  not  a  portion  of  the  city.  Inside  the  old  city  limits  of 
Washington  there  is  not  a  foot  of  single  trolley  wire.  The  elec- 
tric roads  are  operated  on  the  underground  trolley  system  with 
complete  metallic  circuits  and  from  those  metallic  circuit  rail- 
roads there  is  no  trouble  whatsoever,  in  all  the  tests  we  have 
made.  Bills  were  prepared  at  the  last  session  of  Congress,  and 
passed  through  one  House,  but  did  not  get  through  the  other, 
requiring  the  existing  trolley  roads  to  use  the  double  trolley, 
giving  them  a  certain  limit  of  time,  I  have  forgotten  whether 
it  was  one  year  or  two  years,  in  which  to  make  the  change.    The 
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conditions  are  somewhat  different  here  from  what  we  find  them 
in  other  cities.  The  double  trolley  could  very  easily  be  operated, 
there  being  very  few  intersecting  lines,  and  where  they  do  inter- 
sect intersecting  at  right  angles.  So  the  numerous  branches  and 
turnouts  which  would  be  necessary  in  a  city  where  several 
trolley  roads  are  in  operation  would  be  unnecessary  here.  We 
have  not  those  conditions,  and  we  are  looking  to  prevent  elec- 
trolysis by  that  means,  substituting  the  double  over-head  trolley 
for  the  single  on  the  suburban  lines  and  in  the  built-up  pKWtion 
of  the  city  requiring  the  metallic  circuit  underground  trolley 
system  or  one  very  similar  to  that. 

Captain  Beach:  Mr.  President,  I  was  a  little  bit  surprised 
to  hear  Mr.  Brown  state  that  the  double  over-head  trolley  in 
Cincinnati  had  not  proved  entirely  successful.  There  is  one 
feature  which  is  added  to  the  requirements  in  this  city  which 
Mr.  Allen  has  not  mentioned  and  which  we  hope  will  secure 
the  desired  result,  and  that  is,  the  law  says,  that  neither  pole  of 
any  dynamo  furnishing  power  to  the  road  shall  be  in  any  man- 
ner connected  with  the  earth.  We  hope  that  that  provision  will 
result  in  keeping  the  current  supplying  the  power  to  the  roads 
entirely  out  of  the  ground. 

The  President:  There  was  also  to  be  a  paper  presented  by 
Mr.  E.  AV.  Boynton,  Commissioner  of  Public  Works,  of  Daven- 
port, Iowa.  Has  the  Chairman  of  the  committee  heard  from 
Mr.  Boynton  in  reference  to  his  paper? 

Mr.  Harold  P.  Brown:  He  wrote  me  last  week  that  he 
would  be  here  and  I  expected  to  meet  him  here.  I  have  not 
heard  anything  from  him  since. 

The  President:  Apparently  neither  Mr.  Boynton  nor  his 
paper  are  in  Washinigton.  The  final  committee  report  is  that 
of  the  Committee  on  Review,  of  which  ex-President  Benzenberg 
is  Chairman,  and  we  shall  be  glad  to  hear  from  Mr.  Benzenberg. 

Mr.  Benzenberg:  Before  proceeding  to  read  the  report  I 
should  like  to  make  a  few  remarks  on  the  subject  which  is  under 
consideration.    I  cannot  agree  with  the  author  of  the  last  paper 
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in  his  suggestion  for  the  introduction  of  resistance  pipes  in  the 
line  of  the  water  main.  Undoubtedly  some  of  the  current  that  is 
conducted  to  the  rail  of  a  single  trolley  system  will  escape  through 
the  earth  to  some  other  continuous  conductor.  The  amount  of 
this  depends  upon  the  law  of  conductivity  and  resistance  to  the 
current.  If  such  a  current  does  reach  a  water  pipe — and  in  many 
instances  it  cannot  be  prevented  from  doing  so  except  by  a 
double  over-head  trolley  system  whereby  the  current  is  pre- 
vented from  reaching  the  ground  at  all,  or  by  the  underground 
conduit  system  if  properly  constructed — and  the  pipe  affords  such 
ample  conductivity  that  there  is  no  desire  on  the  part  of  the  cur- 
rent to  again  leave  that  pipe,  and  that  current  is  carried  directly 
to  the  negative  pole  of  the  dynamo  by  a  proper  conductor,  I  do 
not  see  where  the  damage  is  going  to  occur  to  the  pipes. 

Mr.  Harold  P.  Brown  :     At  the  joint. 

Mr.  Benzenberg:  Not  at  the  joint,  because  there  is  not 
enough  resistance  there  if  you  have  a  proper  joint.  The  damage 
to  the  pipe  is  caused  by  the  current  leaving  the  pipe  and  seek- 
ing some  other  better  conductor.  Of  course  it  is  the  proper 
thing,  by  one  method  or  another,  to  prevent  the  current  from 
reaching  the  pipe  at  all,  and  to  compel  the  railroad  company  to 
return  the  current  in  its  proper  channel  to  the  power  house;  but 
if  it  should  reach  the  pipe  or  the  main,  it  seems  to  me  that  the 
only  solution  for  it  is  to  keep  it  there  instead  of  putting  in  resist- 
ance that  would  compel  the  current  to  leave  the  pipe  for  some 
other  conductor  which  has  less  resistance,  and  thereby  create 
the  damage  which  should  be  avoided.  I  do  not  think  the  prob- 
lem is  very  difficult  or  a  very  mysterious  one,  so  long  as  there 
is  ample  conductivity  in  the  pipe  line  for  so  much  of  the  cur- 
rent as  gets  there,  always  preventing  it  from  getting  there  if 
you  can. 

We  have  had  some  experience  in  Milwaukee  in  the  bursting 
of  mains  by  electrolysis.  It  was  found  that  in  many  instances, 
without  the  knowledge  of  the  city  authorities,  direct  connections 
had  been  made  between  the  rails  and  hydrants  or  pipes  for  the 
purpose  of  making  the  pipe  a  return  conductor.    After  carefully 
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considering  the  matter  an  ample  copper  connection/  between  the 
water  main  opposite  the  power  house  and  the  dynamo  was  made, 
so  as  to  cause  as  little  resistance  as  possible  to  the  current  return- 
ing from  the  pipe  to  the  dynamo.  That  connection  has  been  in 
service  for  over  four  years  and  no  trouble  has  been  experienced 
since,  although  a  large  part  of  the  current  is  returned  over  the 
mains.  I  am  not  advocating  that  it  is  desirable  to  have  any  of 
the  current  return  over  the  water  mains,  but  I  merely  want  to 
show  that  it  is  better  after  having  received  the  current  upon  the 
pipes  to  provide  for  its  return  in  the  pipes  instead  of  allowing  it 
or  causing  it  to  escape  by  oflering  resistance  anywhere  along  the 
line.  Our  experience  has  been  that  it  is  all  right  so  far.  Most 
accurate  measurements  have  been  taken  as  to  the  resistance  of- 
fered in  the  lead  joints,  where  a  large  volume  of  current  was 
being  returned  through  them  and  no  perceptible  resistance  suffi- 
cient to  prevent  the  passing  of  a  large  volume  of  current  at  a 
fair  potential  through  the  lead  joints  was  found.  I  thought  it 
might  be  of  interest  to  state  this  before  taking  up  the  report  of 
the  Committee  on  Review. 

Mr.  Benzenberg  then  read  the  report  of  the  Committee  on 
Review  as  follows: 


To  THE  President  and  Members  of  the  American  Society  of  Muni- 
cipal Imrovements: 

Gentlemen:  The  Committee  on  Review  is  not  supposed  to  be  one 
which  would  be  lacking  material  for  its  report,  covering,  as  its  title  indi- 
cates, a  review  of  all  new  matters  of  interest  reported  upon  by  municipal 
officials  throughout  the  country,  so  far  as  such  reports  of  various  depart- 
ments are  made  and  are  accessible,  yet  a  close  examination  of  all  such 
reports  fail  to  reveal  much  that  is  new  or  novel  in  either  legislation, 
methods  or  construction. 

There  are  seemingly  two  causes  for  the  scarcity  of  this  information 
in  departmental  reports,  one,  naturally,  that  there  is  nothing  of  that 
nature  to  report,  and,  second,  that  the  official  for  one  or  all  of  many  rea- 
sons has  failed  to  report  upon  interesting  work,  confining  himself  almost 
exclusively  to  tabulated  statements  of  such  data  as  the  local  or  general 
laws  require  to  be  made.. 
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Very  few  reports  contain  either  descriptive  Information  or  illustrations 
of  municipal  work  and  improvements,  which  do  so  much  towards  mak- 
ing* these  documents  so  valuable  and  instructive  to  all  readers  whether 
at  home  or  abroad.  This  is  so,  undoubtedly,  because  these  reports,  when 
written,  are  supposed  to  be  made  to  local  constituencies  only,  and  not  for 
general  distribution  among  students  of  municipal  improvements,  who  are 
more  interested  in  the  progress  made  in  various  cities  towards  the  solu- 
tion of  these  civic  problems,  than  in  the  statistical  columns  submitted, 
not  but  what  the  latter  are  necessary,  but  that  they  are  made  ipore  inter- 
esting and  valuable  by  the  addition  of  explicit  and  descriptive  statements 
and  illustrations. 

The  committee,  therefore,  appeals  to  all  the  heads  of  various  depart- 
ments of  municipal  improvements  to  enlarge  in  their  annual  reports  upon 
any  work  which  has  been  executed,  especially  where  difficulties  were  en- 
countered in  connection  therewith,  and  also  upon  any  changes  in  meth- 
ods, management  or  legislation  which  may  have  been  introduced  and 
which  relate  to  public  betterments. 

In  order  to  obtain  the  necessary  data  for  this  report,  a  circular  letter 
was  sent  to  85  leading  cities  of  the  Union,  clearly  setting  forth  the  objects 
and  duties  of  this  committee  with  a  request  to  the  official  addressed  to 
kindly  co-operate  by  forwarding  a  copy  of  the  last  annual  report  or  such 
extracts  therefrom  as  related  to  any  new  work,  method  or  legislation  dur- 
ing the  past  years.  Replies  were  received  from  about  one-third  of  the 
number  addressed,  many  of  them  containing  much  desired  information 
in  detail,  which  will  be  presented  either  under  the  head  of  new  legislation 
or  under  that  of  municipal  work. 

NEW   LEGISLATION. 

From  the  replies  and  reports  received  it  is  apparent  that  in  many 
states  greater  facilities  for  further  improvements  of  streets  is  granted  to 
municipalities  by  legislative  acts  and  by  amendments  thereto,  permitting 
cities  to  lend  their  credit  for  the  benefit  of  individual  property  holders, 
by  the  issue  of  bonds  which  are  to  be  repaid  by  a  special  tax  levied 
annually  against  the  property  directly  benefited  by  such  improvements, 
for  a  period  of  from  fivt  to  sixty  years. 

In  some  states  the  authority  of  determining  the  necessity  of  improv- 
ing streets  under  such  act  is  placed  in  a  special  board  or  commission 
appointed  by  the  Mayor  for  that  purpose. 

Mr.  E.  W.  Boynton,  of  Davenport,  writes  that  in  October,  1897,  the 
State  of  Iowa  adopted  a  new  code  providing  that  each  city  must  be  divided 
into  not  less  than  three  districts  and  that  a  tax  of  five  mills  on  the  dollar 
on  all  taxable  property  is  to  be  levied  for  the  purpose  of  improving  streets. 
He  also  states  that  the  law  permits  property  to  pay  for  permanent  im- 
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provements  in  ten  equal  annual  installments  with  interest  thereon,  but 
that  no  improvement  is  assessed  against  any  abutting  owner  until  all  of 
the  work  is  completed,  thus  doing  away  with  the  necessity  of  any  rebate 
in  case  the  work  should  cost  less  than  estimated. 

Mr.  George  W.  Tillson  of  Brooklyn  transmitted  abstracts 
of  certain  special  laws  designed  to  make  the  payment  of  taxes  in 
certain  cases  of  street  improvements  easy.  One  act  provides  for  the  sale 
of  certifi-cates  of  indebtedness  of  the  City  of  Brooklyn  to  an  amount  not 
to  exceed  $500,000.00,  with  which  to  pay  for  street  work  when  completed, 
the  amounts  to  be  refunded  by  the  property  benefited  in  five  equal  annual 
installments. 

A  similar  act  was  passed  to  provide  funds  for  the  payment  of  a  large 
amount  of  grading  necessary  to  bring  certain  streets  in  a  very  rough  part 
of  the  city  to  grade.  These  funds  were  to  be  returned  by  a  special  annual 
tax  levied  upon  the  property  benefited  for  a  period  of  ten  years. 

He  also  reports  another  and  very  remarkable  law  which  authorized 
the  issue  of  five  scries  of  bonds  of  $100,000.00  each  to  cover  the  cost  of 
certain  street  work.  These  bonds  were  to  be  payable  in  50  annual  install- 
ments, the  first  to  become  due  in  not  less  than  ten  nor  more  than  eleven 
years  from  date  of  issue,  the  installments  to  be  paid  by  a  special  tax  laid 
annually  upon  the  property  benefited.  The  first  tax  will  not  be  due  until 
ten  years  and  the  last  not  until  sixty  years  after  the  street  work  has  been 
completed. 

Mr.  A.  D.  Thompson,  City  Engineer  of  Peoria,  Illinois,  reports  in 
abstract  a  new  law  of  the  State  which  went  into  effect  July  ist,  1897, 
applicable  to  improvements  payable  wholly  or  in  part  by  special  assess- 
ment or  special  tax.  The  act  creates  a  special  board  of  five  members, 
with  whom  all  such  improvements  must  originate  and  provides  in  detail 
a  slow  and  cumbrous  method  of  procedure  and  of  serving  repeated 
individual  notices  upon  every  property  owner  interested,  as  to  every  step 
that  is  taken  in  the  lengthy  proceedings  of  notice,  oi  cost,  of  assessment, 
of  court  hearing,  of  a  possible  reassessment  and  a  possible  rehearing. 

This  act  requires  that  upon  the  award  of  contract,  75  days  after  con- 
firmation of  the  assessment,  notice  of  such  award  shall  be  posted  for  five 
days  and  advertised  in  daily  newspapers  for  at  least  two  days.  It  also  pro- 
vides that  the  owners  of  a  majority  of  the  property  fronting  on  such  street 
may  within  ten  days  after  the  award,  take  and  do  said  work  at  ten  per 
cent,  less  than  the  price  at  which  it  was  awarded. 

This  law  is  reported  as  being  cumbersome,  complicated  and  unsatis- 
factorv. 

m 

Mr.  A.  Rosewater.  City  Engineer  of  Omaha,  reports:  **Undcr  our 
system  the  Board  of  Public  Works  receives  bids  for  all  classes  of  pwive- 
ments  before  the  filing  of  petitions  designating  the  material  on  the  part 
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of  the  property  owners.  In  this  manner  brick,  stone  and  the  various 
classes  of  asphalt  are  all  brought  into  competition  with  each  other,  and 
the  property  owners  are  enabled  to  act  more  judiciously  than  otherwise." 

Mr.  J.  Griggs,  Chief  Engineer  of  Columbus,  Ohio,  reports  a  law 
passed  by  the  General  Assembly  of  that  State  last  winter  for  cleaning, 
sweeping,  sprinkling  and  repairing  streets  in  cities  of  the  first  grade  in 
the  second  class  which  contains  a  neV  feature.  It  provides  that  before 
any  such  work  is  ordered,  the  Board  of  Public  Works  shall  appoint  in 
every  case  for  one  year  two  electors,  owners  of  real  estate  fronting  on 
such  street,  avenue  or  alley,  who,  with  the  Chief  Engineer,  shall  consti- 
tute a  board  o*f  commissioners  for  such  highway.  This  board  is  required 
within  ten  days  thereafter  to  file  with  the  Board  of  Public  Works  a  written 
statement  of  the  cleaning,  sweeping,  sprinkling  or  repairing  that  is  neces- 
sary to  be  done  on  such  highway  during  the  ensuing  one  j'ear,  and  there- 
upon the  Board  of  Public  Works  is  to  perpare  specifications  and  let  a 
contract  or  contracts  for  such  work,  the  entire  cost  of  which  is  assessed 
equally  by  the  foot  upon  all  the  land  fronting  such  street  between  the 
points  named  in  the  contract,  excepting,  whenever  there  is  a  street  rail- 
way operated  on  such  street,  the  company  so  operating  shall  pay  its  share 
of  the  expense  in  the  proportion  which  the  part  of  said  street  occupied 
by  the  track  of  said  railway  bears  to  the  whole  surface  of  such  street,  the 
balance  of  such  cost  and  expense  to  be  equally  assessed  upon  the  prop- 
erty fronting  said  street. 

In  the  City  of  Boston  the  authority  to  lay  out,  open  and  improve 
highways,  is  by  special  act  vested  in  a  commission  of  three  able  and  dis- 
creet men,  who  are  appointed  by  the  Mayor.  This  board  has  the  authority 
to  locate  highways  and  determine  the  nature  of  the  improvement,  kind 
of  pavement,  the  grades,  sizes  and  material  for  sewers,  catch  basins  and 
all  connections,  and  the  sizes  of  water  and  gas  mains  and  their  connec- 
tions. The  cost  of  such  improvements  is  paid  for  from  funds  derived 
from  the  sale  of  city  bonds  which  is  repaid  with  interest  to  the  city  by  the 
owners  of  the  several  parcels  of  land  benefited  according  to  the  number 
of  square  feet  contained  in  such  parcel  of  land  lying  within  one  hundred 
and  twenty  feet  of  such  highway,  said  repayments  to  be  made  entire 
within  ten  years. 

To  pay  the  expenses  incurred  in  laying  out  and  constructing  four 
avenues  projected  under  the  above  act  a  subsequent  act  was  passed  direct- 
ing the  City  Treasurer  of  Boston  to  sell  bonds  to  an  amount  not  exceed- 
ing $2,500,000.00. 

Another  act  passed  last  May  authorizes  the  City  of  Boston  to  isssue 
bonds,  notes  or  script  to  the  amount  of  $500,000.00  for  the  purpose  of 
establishing  a  comprehensive  system  of  playgrounds  to  meet  the  wants  of 
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the  different  sections  of  the  city,  not  exceeding  twenty  in  number.    This 
undoubtedly  is  the  first  enactment  for  such  liberal  and  humane  purposes 
.  in  this  country,  worthy  of  being«-emulated  by  ethers. 

Boston  has  also  by  ordinance  established  a  separate  and  distinct 
department  of  baths  placed  in  charge  of  a  board  of  seven  members,  two 
of  whom  shall  be  women.  This  board  is  authorized  to  establish  and  to 
have  the  care  and  custody  of  all  bath  houses,  gymnasia  and  of  all  urinals 
or  public  convenience  stations  maintained  by  the  city.  This  seems  also 
a  worthy  departure  which  will  undoubtedly  insure  greater  attention  to 
this  branch  of  public  comfort  in  a  large  city  like  Boston. 

MtJNICIPAL   WORK. 

Very  little  indeed  that  is  either  new  or  novel  has  been  reported  in 
the  method  of  doing  or  specifying  municipal  work.  Naturally  the  con- 
ditions, the  materials  used  or  the  magnitude  of  the  work  or  improvements 
vary  with  each  city,  but  the  manner  in  which  such  work  is  specified  to 
be  done  does  not  generally  differ.  There  are  some  exceptions,  however, 
as  for  instance  the  different  foundations  for  asphalt  pavements  provided 
for  under  the  many  classifications  of  the  Omaha  specifications,  which  in 
their  variety  approach  the  experimental  stage  in  character.  Upon  the 
results  of  one  of  these  modifications  Mr.  Rosewater  writes  that  "the  re- 
pavement  of  asphalt  streets  upon  broken  stone  over  old  concrete  where 
formerly  wooden  blocks  were  laid,  has  been  accompanied  with  good 
results.  The  only  objectionable  feature  is  the  difficulty  of  securing  as 
smooth  surface  over  broken  stone  as  is  secured  on  concrete.  On  a  mile 
and  one-third  length  of  such  pavement  laid  last  year  and  exposed  to  18* 
F.  (below  zero)  last  winter,  no  cracks  have  as  yet  appeared.  This  pave- 
ment had  the  concrete,  adjoining  curbs,  for  a  width  of  nine  inches 
broken  and  replaced  with  broken  stone  connected  at  inlet  for  sub- 
drainage.'* 

In  his  annual  report  of  1897,  Mr.  Rosewater  assigns  three  leading 
causes  for  the  appearance  of  cracks  in  asphalt  pavements.  First,  the 
tendency  of  concrete  to  shrink  within  the  first  six  months.  Second,  the 
contraction  and  expansion  of  the  concrete  base  incident  to  extremes  of 
temperature.  Third,  the  upheaving  influences  of  retentive  soils  contain- 
ing moisture  when  exposed  to  freezing,  thereby  cracking  the  concrete 
and  with  it  the  asphalt.  He  then  presents  at  length,  to  support  the  first 
two  propositions,  an  extract  from  a  paper  by  G.  R.  Stracham,  A.  M.  Inst 
C.  E.,  read  before  the  Association  of  Municipal  and  Sanitary  Engineers 
at  Leicester,  England,  July,  1887.  This  paper  demonstrates  the  fact  that 
the  cracks  in  the  asphalt  are  due  to  the  cracks  in  the  concrete  base  and 
cites  many  cases  where  examinations  exhibited  that  fact.  It  then  refers 
to  many  experiments  that  were  made  with  the  object  of  preventing  the 
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cracking  of  the  asphalt  in  cases  where  the  concrete  base  contracted 
sufficient  to  cause  cracking,  and  contains  this  conclusion:  "From  this  it 
would  appear  that  the  principle  of  a  material  between  the  concrete  and 
the  compressed  asphalt  which  will  absorb  the  effects  of  the  movements  of 
the  concrete  is  a  correct  one,  and  the  writer  invites  the  members  of  the 
association  to  experiment  on  cheapening  the  method."  Undoubtedly  the 
reason  for  the  absence  of  cracks  in  this  pavement  at  Omaha  is  the  fact 
that  this  layer  of  broken  stone  serves  as  the  medium  between  the  asphalf 
and  the  concrete  to  absorb  the  movement  of  the  latter  when  contracting 
instead  of  its  acting  as  a  layer  affording  drainage,  especially  when  there 
is  no  necessity  for  drainage  in  that  part  of  the  pavement. 

Mr.  Thompson,  of  Peoria,  reports  that  the  indications  are  favorable 
that  the  experiment  he  made  of  cutting  or  separating  the  asphalt  to  pre- 
vent cracking  is  a  success,  though  but  one  winter  has  passed  over  the 
work.  He  separated  the  asphalt  from  curb  to  curb  at  intervals  of  50  feet 
and  of  100  feet  by  cutting  the  same  to  the  concrete  with  an  ordinary 
trowel  after  the  asphalt  had  been  compacted  with  the  hand  roller,  filling 
the  cuts  with  dry  cement  and  then  compressing  the  whole  with  a  steam 
roller. 

Capt.  Lansing  H.  Beach,  Engineer  Commissioner,  District  of  Colum- 
bia, presents  the  following  as  the  practice  in  the  District  to  prevent  for- 
mation of  cracks  in  concrete  sidewalks.  He  writes  that  the  use  of  broken 
stone  in  cement  sidewalk  work  has  been  abandoned,  substituting  instead 
gravel  entirely,  "on  account  of  the  greater  ease  of  cutting  joints  and  the 
consequent  better  joint  with  less  disturbance  of  the  concrete  in  the  block. 
The  specifications  for  a  concrete  sidewalk  without  frost  base  provides  for 
a  layer  of  cement  concrete  four  inches  in  thickness,  overlaid  with  a  layer 
of  cement  mortar  one  inch  in  thickness  covered  by  a  thin  dry  surface 
coat.  Specifications  for  sidewalk  with  frost  base  provide  for  a  layer  of 
medium-sized  gravel  six  inches  thick  as  a  bed  for  the  concrete.  The 
cement  concrete  consists  of  one  volume  of  Portland  cement,  two  vol- 
umes of  clean,  sharp  sand  and  five  volumes  of  small  to  medium-sized 
gravel.  The  concrete  is  spread  and  thoroughly  compacted  to  a  depth 
of  four  inches  by  ramming,  when  the  slab  or  flag  divisions  are  marked  off 
and  markings  cut  three  inches  deep,  the  space  made  by  the  cutting  tool 
to  be  immediately  filled  with  dry  sand  and  well  rammed.  The  cement 
mortar  coat  consists  of  two  volumes  of  Portland  cement  and  three  vol- 
umes of  clean,  sharp  sand.  The  same  when  mixed  is  spread  to  a  thick- 
ness of  one  inch  upon  the  concrete  base  while  the  latter  is  still  soft  and 
adhesive,  when  it  is  to  be  leveled  off  and  beaten  with  wooden  battens, 
so  as  to  break  any  air  cells  and  make  the  surfacing  perfectly  solid  and  at 
the  true  grade.  A  coating  of  dry  cement  and  fine  sand  in  equal  propor- 
tions, by  volume,  thoroughly  mixed  is  then  floated  into  the  layer,  when, 
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after  smoothing,  the  slabs  are  marked  to  a  depth  of  one-half  inch  imme- 
diately over  the  markings  made  in  the  concrete.  The  slabs  are  then 
rolled  with  a  toothed  roller,  leaving  one  inch  margins. 

Captain  Beach  also  reports  that  he  has  "tried  an  experiment  of  roll- 
ing out  the  inequalities  of  an  asphalt  pavement  with  a  heavy  steam  roller 
upon  a  day  when  the  asphalt  was  so  softened  by  the  heat  as  to  take  the 
impressions  of  horse's  hoofs";  the  result,  however,  was  not  satisfactory. 

Mr.  George  M.  Ames,  City  Engineer  of  Grand  Rapids,  Michigan, 
reports  several  new  features  introduced  into  their  street  work,  amon^^ 
which  are  brick  gutters  laid  on  graveled  and  on  macadamized  streets  on 
foundations  the  same  as  used  for  the  other  portion  of  the  street,  with 
very  satisfactory  results.  Also  combination  concrete  curb  and  gutters 
with  a  band  of  steel  ^  by  i^  inch  bedded  in  the  face  of  the  curb  at  street 
corners,  the  bands  anchored  with  countersunk  bolts.  He  also  submitted 
a  number  of  specifications  for  street  work,  among  which  is  one  for  a 
screened  gravel  pavement. 

In  calling  attention  to  the  specifications  for  asphalt  and  brick  pave- 
ments he  says:  "In  the  guarantee  clause  you  will  notice  the  A.  S.  M.  I. 
ear  marks."  In  these  clauses  is  specified  what  shall  be  considered  as 
pavement  out  of  repair.  In  asphalt  it  is  "wherever  places  show  a  disin- 
tegration of  the  material,  or  where  elevations  or  depressions  are  more 
than  three-eighths  of  an  inch  above  or  below  the  general  surface  of  the 
pavement.  Such  irregularities  to  be  measured  from  a  straight  edge  four 
feet  long  placed  parallel  with  the  curbs  or  from  a  template  placed  at 
right  angles  to  the  curbs.  Or,  where  cracks  occur  which  show  a  disin- 
tegration of  the  material,  or  are  more  than  three-eighths  of  an  inch  in 
width,- or  where  the  number  of  cracks  in  any  fifty-foot  section  of  the 
street  exceeds  the  proportion  of  five  feet  of  cracks  to  one  lineal  foot  of 
pavement,  or  where  the  thickness  of  the  asphalt  is  reduced  more  than 
that  specified  in  the  bid,"  while  in  brick  pavements  it  is  "wherever  places 
show  a  disintegration  of  the  material,  or  where  elevations  or  depressions 
are  more  than  one-half  of  an  inch  above  or  below  the  general  surface  of 
the  pavement."  These  irregularities  are  to  be  determined  as  in  the 
asphalt  pavements. 

This  subject  of  determining  what  shall  be  considered  a  pavement  out 
of  repair  is  a  very  important  one,  but  as  far  as  possible  these  require- 
ments should  be  uniform  throughout  the  country  for  all  pavements  of 
similarly  specified  construction. 

Mr.  A.  D.  Thompson  reports  that  he  placed  in  the  guarantee  clause 
of  his  contracts  for  asphalt  pavements  the  specifications  adopted  by  this 
society  at  its  last  meeting,  which  defined  the  condition  in  which  such 
pavement  should  be  at  the  end  of  the  guarantee  period. 
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Mr.  H.  E.  Terry,  City  Engineer  of  Saginaw,  Michigan,  writes  that 
in  order  to  determine  whether  the  causes  of  any  failure  of  any  portion 
of  the  asphalt  pavements  laid  since  1896  are  due  to  any  reason  at  the 
plant,  he  employed  in  addition  to  the  inspectors  upon  the  street  a  chemist 
and  two  inspectors  at  the  asphalt  plant,  one  for  the  day  time  and  the 
other  for  the  night,  each  working  twelve  hours. 

The  inspectors  were  to  see  that  the  mixes  were  made  in  accordance 
with  the  specifications,  to  keep  a  record  of  the  quantity  of  materials  used 
each  day,  note  the  time  they  were  placed  in  the  tanks,  etc.  The  chemist 
was  to  analyze  each  shipment,  the  results  of  which  with  a  specimen  of 
each  lot,  properly  labeled  and  numbered,  was  filed  for  future  reference. 
Careful  note  was  also  taken  of  the  exact  location  of  the  material  on  the 
street  from  which  each  specimen  was  taken. 

This  careful  and  systematic  inspection  will,  if  kept  up,  undoubtedly 
furnish  much  interesting  information,  besides  enabling  the  engineer  to 
get  very  closely  at  the  actual  cost  of  operating  the  plant  and  laying  the 
pavement. 

Annual  reports  show  nothing  new  in  the  line  of  brick  pavements, 
excepting  that  bricks  of  shale  and  fire  clay  mixed  seem  to  have  been 
more  generally  used. 

Mr.  C.  C.  Haven,  City  Engineer  of  Trenton,  reports  having  laid  brick 
in  pavements  lengthwise  with  the  street,  with  the  object  of  preventing 
somewhat  the  chipping  of  the  edges  due  to  the  travel  coming  upon  it. 
He  states  that  fewer  bricks  are  chipped  or  broken  by  the  roller  when  laid 
in  this  manner  and  that  the  joints  in  the  center  are  fully  as  well  grouted 
as  on  the  sides  of  the  street,  the  cement  not  running  from  the  crown  of 
the  roadway  to  the  gutter,  as  is  the  case  when  the  transverse  joints  run  in 
a  continuous  line  across  the  street. 

His  report  for  1897  reveals  considerable  study  upon  the  subject  of 
brick  pavements  and  contains  much  that  is  of  interest. 

In  closing  upon  the  subject  of  street  pavements  your  committee  de- 
sires to  state  that  during  the  past  year  the  white  uniform  for  street  sweep- 
ers has  been  generally  adopted  by  quite  a  number  of  cities  who  recognize 
its  many  merits. 

The  reports  received  indicate  that  perhaps  at  no  other  time  have 
there  been  such  extensive  improvements,  either  proposed  or  under  proc- 
ess of  construction,  for  the  purifying  and  enlarging  of  the  water  supplies 
of  the  larger  cities  as  at  present. 

New  York  City  is  at  present  engaged  in  increasing  its  storage  capac- 
ity 32,000,000,000  gallons  by  the  construction  of  the  Croton  dam,  requiring 
over  600,000  cubic  yards  of  masonry,  and  also  by  the  building  of  Jerome 
Park  Reservoir  north  of  Harlem  river,  requiring  over  4,000,000  cubic 
yards  of  rock  and  earth  excavations  and  which  will  have  a  capacity  of 
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1,500,000,000  gallons  to  be  used  for  storage  and  distribution.  These  works 
will,  when  completed,  bring  the  available  storage  capacity  of  the  Croton 
water  supply  system  to  over  70,000,000,000  gallons. 

The  Metropolitan  Water  Board  which  at  the  beginning  of  this  year 
took  possession  of  the  water  works  of  Boston  and  of  the  adjoining  cities 
and  towns  was  organized  late  in  1895  for  the  purpose  of  providing  and 
supplying  an  ample  supply  of  pure  water  for  the  City  of  Boston,  six  other 
cities  and  six  adjoining  towns. 

For  this  purpose  it  was  required  to  construct  a  new  storage  reservoir 
having  a  capacity  of  63,000,000,000  gallons,  an  aqueduct  twelve  miles  in 
length,  of  finishing  a  reservoir  commenced  by  the  City  of  Boston  to  have 
a  capacity  of  7,500,000,000  gallons,  of  building  new  pumping  stations  and 
of  laying  great  distributing  mains  from  the  reservoirs  to  the  different 
cities  and  towns. 

During  the  years  1896  and  1897  about  nine  millions  of  dollars  have 
been  expended  in  this  great  work.  The  aqueduct,  the  reservoir  com- 
menced by  the  City  of  Boston.,  the  construction  of  a  temporary  dam  neces- 
sary to  divert  the  water  of  Nashua  River  into  the  aqueduct  have  all  been 
completed  and  about  57,000  tons  of  large  water  pipes,  over  two  thirds  of 
which  consisted  of  48-inch,  have  been  laid.  This  work  h^s  been  most 
energetically  pushed  during  the  present  season. 

Albany,  after  many  years  of  discussion  and  deliberation,  is  engaged 
in  constructing  a  sedimentation  basin  of  16,000,000  gallons  capacity,  of 
eight  masonry-covered  filter  beds  and  a  pure  water  basin  of  600,000  gal- 
lons capacity.  The  filter  beds  will  be  of  the  English  type  and  have  a 
daily  capacity  of  15,000,000  gallons.  The  water  is  to  be  delivered  into  the 
sedimentation  basin  in  296  small  jets,  thus  offering  aeration. 

The  City  of  Cleveland,  for  the.  purpose  of  increasing  and  improving 
the  quality  of  its  water,  is  building  a  new  water  tunnel  of  nine  feet  internal 
diameter  and  26,000  feet  in  length.  This  undoubtedly  will,  when  finished, 
be  the  longest  submarine  water  supply  tunnel  in  service.  To  further  pre- 
vent contamination  of  the  water  supply  at  the  new  point  of  intake,  the 
city  is  constructing  an  intercepting  sewer  system  which  will  collect  all 
the  sewerage  of  the  city  and  discharge  the  same  near  the  bottom  of  the 
lake  a  long  distance  from  shore  at  a  point  about  ten  miles  east  from  the 

city. 

The  City  of  Chicago  aroused  to  the  fact  that  the  construction  of  the 
costly  drainage  canal  will  not  insure  its  citizens  a  pure  water  supply,  has 
commenced  the  construction  of  several  systems  of  extensive  collection 
and  diversions  sewers. 

These  sewers  are  to  parallel  the  lake  shore  from  Evanston  on  the 
north  to  about  Seventy-third  street  on  the  south  and  are  to  collect  the 
sewerage  and  storm  water  of  all  the  thirty  odd  sewers  discharging  at 
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present  into  the  lake  along  the  entire  front  of  Chicago  and  are  to  divert 
the  flow  of  the  same  from  the  lake  froni  to  the  rivers  and  thence  to  the 
drainage  canal.  One  of  these  main  sewers  will  cross  the  north  side  on 
Lawrence  avenue  and  discharge  by  pump  into  the  North  Branch  of  the 
Chicago  River,  while  another  sewer,  twenty  feet  in  diameter,  will  cross  the 
south  side  on  Thirty-ninth  street  and  discharge  by  pump  into  the  end  of 
one  of  the  forks  of  the  South  Branch,  alongside  of  the  stock  yards,  and 
in  this  manner  cause  a  flow  in  this  the  most  stagnant  slip  of  Chicago. 
Provisions  will  be  made  to  pump,  during  dry  weather,  water  from  the 
lake  into  either  of  these  channels.  By  this  extensive  work  in  connection 
with  the  drainage  canal  when  completed,  further  discharge  of  any  sewer- 
age into  the  lake  from  within  the  limits  of  the  city  will  be  arrested  and 
this  almost  constant  source  of  pollution  to  some  one  of  the  many  water 
supply  tunnels  be  removed. 

Minneapolis  has  just  completed  its  large  reservoir  and  steel  pipe 
lines,  a  full  exhaustive  and  interesting  description  of  which  work  is  given 
by  F.  W.  Cappelen  in  his  valuable  report  for  1897. 

A  number  of  cities  along  the  Ohio  River  which  are  taking  their  water 
supply  from  that  stream  have  determined  to  resort  to  sand  filtration  for 
the  purpose  of  purifying  the  same.  The  Louisville  Water  Works  Com- 
pany, after  an  exhaustive  series  of  experiments  with  a  number  of  mechan- 
ical filters  for  a  period  exceeding  a  year,  is  constructing  at  present  four 
settling  basins  and  a  clear  water  reservoir  to  be  supplemented  by  an  ample 
and  extensive  filtering  plant. 

The  City  of  Cincinnati  is  at  present  engaged  in  the  construction  of 
a  new  water  works  plant  at  a  cost  of  about  $6,500,000.  The  water  is  to 
be  taken  from  the  Ohio  River  some  distance  above  the  city,  pumped  to 
two  settling  reservoirs  upon  high  grounds,  having  a  combined  capacity  of 
about  360,000,000  gallons.  After  three  days'  sedimentation  the  water  is  to 
be  made  clear  and  pure  by  sand  filtration.  When  completed  this  filter 
plant  will  be  the  largest  in  service,  having  a  capacity  of  not  less  than 
60,000,000  gallons  per  day. 

Pittsburgh  has  just  completed  a  very  thorough  series  of  experiments 
upon  purifying  its  water  supply  by  filtration,  which  undoubtedly  will  re- 
sult in  the  erection  of  a  suitable  filter  plant 

Mr.  J.  C.  Trautwine,  Chief  of  the  Water  Bureau  of  Philadelphia,  has 
just  submitted  a  report  for  the  filtration  of  all  water  used  by  the  city 
together  with  an  estimate  of  cost  covering  both  slow  sand  filtration  or  the 
use  of  mechanical  filters,  based  upon  a  capita  supply  of  either  100  or  300 
gallons  per  day.  He  recommends  the  appropriation  of  $300,000  for  the 
restriction  of  waste  and  the  construction  of  a  filter  plant  for  the  Rox- 
borough  district  at  once. 
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Many  smaller  cities  throughout  the  country  are  as  deeply  interested  ' 
he  purification  of  their  water  supplies  and  quite  a  number  have  con- 
led  for  filtration  plants. 

In  the  examination  of  reports  upon  various  municipal  works  your 
iniittee  find  continuous  references  made  to  grades  which  in  each 
ance  refer  to  local  datum  planes  as  a  basis,  which  planes  bear  no 
tionship  to  the  datum  planes  in  any  other  city.  The  grades,  therefore, 
vey  no  intelligent  idea  to  the  reader  as  to  the  relative  elevations' 
these  works  or  of  the  cities  in  which  they  are  constructed  com- 
;d  with  those  with  which  he  is  familiar.  The  use  of  a  general  datum 
■eference  plane  throughout  the  country  would  at  once  convey  knowl- 
e  of  the  relative  elevation  of  locations  and  works  which  would  be 
resting  and  valuable  in  many  ways.  Although  a  change  of  base  to 
li  general  datum  is  perhaps  impracticable  at  the  present  time,  yet  a 
;rmination  of  the  relationship  of  the  plane  adc^ted  in  each  city  to 
le  general  base  or  reference  plane  used  by  the  United  Stales  govern- 
U  at  the  sea  coast  would.  If  used  as  a  reference,  enable  anyone  to 
lin  by  comparison  ihe  relative  elevations  of  the  cities  and  their  sur- 
ndings. 

Mean  tide  at  New  York  City  might  perh.ips  be  adopted  for  such  gen- 
base  as  I  believe  it  h.ts  been  used  by  the  General  Government  and, 
ismitted  or  carried  in  its  surveys  to  many  cities  in  the  interior  and 
■efore  with  a  little  special  effort  its  relationship  to  the  local  datum  can 
established  and  published  in  the  annual  reports. 

TiiK  Prkpident:  The  paper  submitted  on  review  is  now 
■n  for  discussion. 

Capt.mn  Beach:  Mr.  President,  I  would  like  to  add  a  re- 
rk  upon  the  subject  of  sidewalks  in  Washington,  to  what  is 
ted  in  Mr.  Benzenberg's  paper.  Since  I  wrote  him  I  have  been 
iniining  the  walks  very  carefully  and  I  wish  now  to  refer  to  a 
picion  that  was  pretty  well  established  in  my  mind  at  the 
e  I  wrote  but  not  sufficiently  for  me  to  assert  it  as  upon 
•of,  but  which  I  now  believe  to  be  founded  upon  fact,  and  that 
hat  in  this  locality  our  cement  silewaiks  are  more  injured  or 
re  [rec|uently  thrown,  as  the  technical  exprcssiori  is,  by  heat 
n  by  frost.  I  have  had  a  great  many  engineers  question  the 
ipriety  of  building  walks  as  we  do  here  without  a  frost  base, 
:  here  the  thermometer  very  seldom  reaches  zero.  It  has 
ched  zero.  I  believe,  but  once  in  the  four  years  that  I  have 
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been  here,  and  when  it  does  that,  which  is  very  seldom,  it  scarcely 
eve^  remainis  at  that  point  more  than  twenty-four  hours,  if  that 
long.  Our  sun  shines  very  hot  here  during  the  summer  time. 
The  expansion  from  the  heat  has  a  greater  destructive  effect 
upon  the  walks  than  the  uplifting  effect  of  frost.  Several  walks 
have  gone  to  pieces  this  summer^  which  was,  I  believe,  the 
hottest  summer  that  Washington  has  known  since  the  Weather 
Bureau  was  established,  whereas  there  has  been  but  one  case  of 
a  walk  even  injured  by  frost.  The  walk  adjacent  to  the  new 
Library  building,  which,  I  think,  everybody  who  examines  it 
will  admit  is  well  constructed,  was  thrown  by  the  heat  in  such  a 
manner  that  two  of  the  blocks  were  thrown  several  feet  in  the 
air  with  a  loud  report,  almost  equal  to  that  of  a  gun,  the  report 
being  so  loud  as  to  be  heard  in  the  adjacent  Library  building  and 
all  the  adjacent  houses  and  stores.  The  explosion  scattered 
some  of  the  blocks,  and  those  in  the  immediate  vicinity  were 
shoved,  so  that  quite  a  little  piece  had  to  be  relaid. 
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Discussion  of  same 2ii-2r4 

Of  Committee  on  Review 228-238 

Discussion  of  same 238-239 


nPHE  Executive  Committee  desires 
to  call  the  special  attention  of 
the  members  of  the  Society  to 
the  advertisers.  Let  us  help 
those  who  help  us^  and  thus 
cause  this  book  to  be  recognized 
as  the  valuable  advertising  me^ 
dium  it  is« 


GEO.  H.  BENZENBERG, 


Consulting  En&ineer 


Milwaukee,  Wis. 


This  magazine  is  the  foremost  in  the  "world  devoted 
municipal  work.    It  has  been  said  of  it  that  "its  volun 
constitute  the  really  valuable  literature  on  the  subject 
municipal  engineering." 

It  received  the  World's  F 
Award  for  excellence. 


From   Detroit  JoumsL — Munidpnl 
haa  been  a  laige  factor  In  an  educational  way  it 
temaikable  progress  in  the  Improvement  of  cilia 

From  Philadelphia  Press. — Municipal 
Ing  Is  Itself  a  good  example  In  enterprising  ami  | 
gresBive  woiii. 

From  Kansas  City  Times. — Municipal  Engia 
Ing  la  the  inoBi  helpful  publication  in  America 
who  are  Interested  in  public  Improvements, 

Prom  Boston  Herald.. — Municipal  Engined 

full  of  valuable  technical  and  professional  infamtf 

From  Sacramento  (Cal.)   Record-Union. — B 

mtinicipat  officer  In  the  land  ought  to  have 

Municipal  EnKineeiing, 

From  the  Tacoma  (Wash.)  Daily  Ledger..^ 

standard  of  Municipal  Engineering  is  high. 

Every  number  cotitalng  special  articles  by  leading  authorities.     It  gives  all  ct 

fbnitation  on  new  methods  and  ideas.     It  answers  questions  from  subscriber*  on  lecbl 

matters.'   It  contains  the  latest  contracting  news  bom  the  entire  country. 

A  monthly  magazine  of  I38  pages.  Illustrated. 

Subscrlotloit — $a.ooayear;  single  copies,  15  cents;  they  are  worth  too  much 

be  sent  gratuitously.    Address, 

Municipal  Engineering  Co.,  SJ5?^.£S3:?i!ili£:NJ!?ft^^ 
STOWELL  <Sc   CUNNINGHAM. 


Civil  Engineers, 


NO.  SI  STATE  ST. 


Albany,  N.  Y. 


Bridge  Engineering,  Design,  Construction  and  Inspection. 
Inspection  of  Cast  Iron  Pipe  and  other  materials  of  constntdloD. 


Bultlnr  Chemlit  and  Met 


The  Western  Paving 

and  Supply  Co. 


CONTRACTORS  FOR 


Trinidad  Pitch  Lake 
Asphalt  Pavements. 


A^i 


The  Ideal  Pavement  of  Modern  Times. 
The  Standard  Pavement  of  America. 
The  Coming  Pavement  of  the  World. 


Over  ten  million  sq.  yds.  in  use  in  the  United  States. 

it  is  smooth,  durable,  easily  and  cheaply 

cleaned,  cheaply  and  perfectly 

repaired. 


For  Estknates  and  Particulars  Addretsi 

General  Offices,  164  Lake  St,  CHICAGO,  ILL 
Ifidiaiiapolis  Office,  340  W,  Michigan  St 
Milwaukee  Office,  770  Commerce  St 

III 


OLUNBIA 

ONSTRUCTION 

COMPANY, 


1205  Bxcbange 
Court  BuifcliBi:, 

52  Broadway, 


New  York  City 


MAIN  OFFICE,  No.  2  Warner  BIdg.,  Syracuse,  N.  Y. 
JIBPINERY,  At  Jones'  Point. 


IMPORTERS.  EXPORTERS.  REFINERS 
AND  DEALERS  IN 

Trinidad  Asphalt 


FOR    PAVING,    ROOFING,    ELECTRICAL    INSULATING 

AND  OTHER  PURPOSES. 


This  Asphalt  is  mined  on  tbc  Island  of  Trinidad,  fronn  the  cele- 
brated Deposits  of  the  Countess  Dundonald.  and  is. 
in  all  respects,  the  equal  oF  the  so-called 
Trinidad  Lake  Asphalt. 


Jt  has  been  used  for  a  great  number  of  years 

With  complete  success  for  Asphalt  Payments. 


IV 


The  David  Folz  Asphalt  Paving  Co. 

Contractors  for  all  kinds  of 

PAVING, 

SEWERING,  AND  CENERAL  u»  B.rm«»..  Pitcn 

Loko  Asphalt. 

PUBLIC  WORKS- 

Room  2,  T«»pl.  court,  CINCINNATI,   OHIO, 

Assyrian  Asphalt  Co. 

Tacoma  Building,  CHICAGO. 


ASPHALT    PAVEMENTS  th«  mot  durable  ot  any 
ASPHALT   "FE.LER."    EIiMIc,  «^  not  di«int«cr«e. 


REFINED  ASPHALTS  of  Ji  i 


WRITE  FOR  PAMPHLETS. 


*71- 


ft. 


'>*' 


Engineering  News 


contains  more 


Technical  Articles  for  Civil  Engineers, 

Contracting  Intelligence  and 

Proposal  Advertising 


than  can  be  found  anywhere  else. 


The   Manual  of 

American  Water- Works 


is  indispensable  to  all  who  are  interested  in  that  subject. 


A  sample  copy  of  the  one  and  sample  sheets  of  the  other  will  be  sent  free  to  any  one  men- 
tioning  this  Advertisement. 

The  Engineering  News  Publishing  Company, 


tVestern  Branch: 

Monad  nock  Block,  Chicag-o. 


Pablicatioa  Office: 

220  Broadwaj,  New  York. 


Extent 
of 


Asphalt  Pavcmcnls 


In  the  United  States 
and  Canada. 


Triaidtd  Lak«  Atphalt  PaTimuit,  21,587,416  «iaAn  yardi,  or  90  per  Mat. 
Oihtr  kindi  Aiphftlt  PaTemtnt,       2,307,064  iqaftrc  yardi,  or  10  par  eont. 


OFTHB 


Trinidad  Lake  Asphalt  Pavement 


10,000,000 

Square  yards. 

or  nearly  50  per  cent. 


Was 
Lalcj 
By 

Thii  if  equal  to  about  660  milei  of 
Roadway.  26  feet  wide. 


The  Barber  Asphalt 
Paving  Company. 


F.  V.  Greene.  Pmoimnt. 


GENERAL  OFFICES: 


Le  Droit  Building,        -        -        Washington,  D.  C. 
Bowling  Qreen  BIdg.,  No.  ii  Broadway,  New  York. 


The  Asphalt  used  by  this  Company  is  from 
the  lamouB  Pitch  Lake  in  the  Island  of 
Trinidad,  B.  W.  I. 
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FLAMB  AND  B8TIKATI8 
Fnraiihed  on  Applioatit a. 


I 


r" 


BUFFALO  PITTS 

"Hue  steam  road 

ROLLERS. 

ASPHALT  ROLLERS. 

Buffalo  Pitts  Company, 

BUFFALO,  N.  V. 


New  York  City,  Boston,  Mass. 

150  Nassau  Street.  is  Court  S.]uare. 


60MrflGM&  GENERflUE        LVr 
d68  ftSrHrtLTES  de  FRflNGE,    rs'" 


PlIIHCiPiL  Offices:  Mines  and  Woies; 

17  Colenun  Street,  London,  England,  Seyssel &  Mons,  France, and  RaKusa,Sicily 

117  Quai  de  Valmy,  Paris,  France.  Quii  de  Valmy,  Paris,  France,  and 

32  Broadway,  New  York  New  York  Mastic  Works, 

204  Carondelet  St.,  New  Orleans,  La.  Hunter's  Point.  New  York  City, 


Standard  Asphalt   Pavements 

OF  EUROPEAN  CITIES. 

In  which  the  Company's  Pavements  have  been  laid  upwards  of  forty  years  and 

in  use  during  the  past  seven  years  in  the  Cities  of  New  York, 

Brooklyn,  Boston,  Philadelphia  and  New  Orleans, 

also  in  Montreal  and  Ottawa. 
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EE  EASTERN    ' 
PAVING  BRICK 

COMPANY 


MaauEacturera  of 


itrified  Paving  Brick, 
iving  Blocks. 
:wer  Brick,  etc. 


WORKS  AT  CATSKILL,  N.  Y. 
AVERAGE  DAILY  CAPACITY,  125,000 


NEW  YORK  OFFICE, 
BOWLING  GREEN  BUILDING. 


TER   FEBRUARY   16th, 

)0M    1312,    EMPIRE    BUILDING. 


fred.  a.  kummer.  c.  e.. 

Sale*  Agsnt. 

vin 


r 


NEW  YORK 


& 


BERMUDEZ  CO. 


Importers,  Refiners 
and  Dealers  in 


dmmi  Lake  Mm. 


m 


m 


STREET  PAVING, 
ROOFING   COMPOUND, 
RESERVOIR  LINING, 
MASTIC  and 
CEMENT. 


*r^ 


General  Offices: 

BOWLING    GREEN    BUILDING 

NEW  YORK. 
ROOM  1663.  •  Telephone.  1664  Broad 


Refinery   and  Works: 
SOUTH    AMBOY,    N.    J. 
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THE  OASTLER 
STEAM  ROAD 


BUILT   BY 


He 


Gooke  Locomotive  GomDanu. 


PATERSON,  N.  J. 


IS  THE  EMBODIMENT  OF 


STRENGTH, 
f  f       SIMPLICITY  •- 

DURABILITY. 


Being  manufactured  in  one  of  the  best  Locomotive 
sloops  in  America,  by  tlie  same  mechanics  and  with  the 
same  high  grade  of  materials  of  which  Rail  Locomotives 
are  built,  the  care  and  completeness  incidental  and 
necessary  to  the  permanent  durability  of  such  machines 
as  Steam  Rollers  are  assured. 

The  usefulness  and  POSITIVE  SUPERIORITY  in 
every  particular,  of  the  OASTLER  ROLLER  to  any  other 
Steam  Roller  manufactured,  can  be  absolutely  relied  on. 

Send  for  illustrations,  descriptions  and  specifications  to 

W.  C.  OASTLUR, 

43  Exchange  Place, 

NEW  YORK  CITY. 
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Abtraz  Asphalt 


Guaranteed  free  from  Coal-tar 
or  Petroleum  Residuum. 


/*'-'''    FOR    ^  "  "  " 


STREET  PAVEMENTS 


RESERVOIR  LININGS. 

Pipe  Dip,  Paints,  Etc. 


Sa^  5vaTvc\sco,  CaV. 
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Beckert 
0>ClipS6 

Dumpino 


IS  SUPERIOR  TO 
OTHERS  IN 

PatcnudJul7etta,184T. 
Eijual  Diitributioa  of  Load  oa  Fronl  and  Hiod  Gcan. 

Load  Balanced  in  Ccnlre  and  under  Control  while  dumpin£. 

Quickly  and  Eaiilv  handled  niihout  gettiog  off  the  wagon. 

Simple  in  Conilructioni  made  lo  L«t  and  Eaty  to  Repair. 

t«  144  OUi  StiMt. 

AU.EGHENY,  PA. 

Patent  Imm  Mactilnes, 

For  making  Corporation  Taps  from  fi  to  %%  In.  Inclusive 
"         "        Valve  Connections    "    a  to  4%  In.         '• 

With  any  size  Main,  under  Ugbl  or  heavy  prcMure. 

Water  Gates  and  Fittings, 
Corporation  Cocks, 
Patent  Lead  Furnaces, 
Patent  Calking  Machines, 

Write  lor  Circulars  and  Prices. 

A.  P.  SMITH  MPG  CO., 

NEWARK.  N.  J. 
XII 


r 


Mack  JWanufacturing  Go> 


Vitrified 


Paving 
Bricks 


and 


Blocks 


Of  High  Grade  for  Cities 
and  Towns. 


CENERAL  OFHCES, 

WESTINGHOUSE  BLDG, 


Pittsburg,  Pa. 


WORKS: 

ROCKY  SIDE,  UNION,  EAQLE,  /GTNA,  CLIFTON, 

CRESCENT,  SLIQO,  located  at  New 

Cumberland,  W.  Va. 

We  Invite  correspondence  from  those  desiring  Vitrified  Paving 

Materia!  of  acknowledged  superiority  in  respect  to 

durability,  uniformity  and  beauty. 
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"MONARCH"  Pan 


A  New  Lra  in 
Street  Sweeping. 


The  "MONARCH"  Pick  Up 
Street  Sweeping  Maehioe  pick* 
up  thoroughly  all  duit,  dirl  and 
rcfuie  found  on  the  tfrcet*  and  at 
the  tame  lime  coliect*  tmd  carriea 
almoit  a  cubic  yard  of  tweeping*  along  with  it  (aimilar  to  »  Carpet  Sweeper.) 

Tile  iweepingt  are  depotiled  in  the  ntaehioe  by  the  broonX  at  A  aod  arc 
removed  by  a  Kries  of  flexible  icrapen  and  depoiited  in  the  tank  at  B. 

The  tank  ii  emptied  by  revening  the  Ictct  on  the  axle  lo  ezadly  an  oppontc 
poiition  ai  ibown  in  cut. 

It  will  diipense  with  the  large  force  of  men  required  to  broom  iweepiag*  into 
pile*  at  the  gutten. 

Tlie  wire  broom  will  lait  thrice  the  length  of  life  of  a  fiber  broom  and  can  be 
reRUed  by  aay  labor  at  a  small  cost. 

The  "MONARCH"  PICK  UP  HACWNB  it  guaranteed. 
For  boddet  and  further  information  address 

Improved  Street  Sweeper  Co. 

JOS.  c.  KANE,  601  German  Nat'l  Bank  Bldg. 

U Oartwtratisf BratltB tu* bfitt.     PITTSBURQ,    PA.,    U.    S.    A. 

Special  Terms  to  Street  QEimng  Contractor*. 
XIV 


.^^ 


Buffalo  Poptlancl  Cement 
Buffalo  Cement 


UNIFORM  IN  QUALITY 
AND  ALWAYS  RELL\BLE 


MANUFACTURED  BY 


(  LIMITED. ) 


llOFraokHnSt.  BUFFALO,   N.  Y. 


Crushed  Stone, 


Screened  to  size 


FOR  ROAD  MAKING 
RAILROAD  BALAST 
CONCRETE,  ETC.  ETC 
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''Milwaukee 
Hydraulic 
Cement" 


Correspondence 
Solicited. 


For  uniformity  of  grind  and 
ultimate  strength  it  stands 
unrivalled 


MILWAUKEE 

CEMENT  CO 


Capacity,  4,000  Bbls.  per  day 
Annual  Sales,  500,000  Bbls. 


MILWAUKEE,  WIS. 
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SHERRERD  & 
FRENCH  CO. 


ccccccc 


VALVES 

1 

INSEKTED  IN 

WATER  MAINS 

'■■(' 

WITHOUT 

'3 

SHUTTING  OFF 

THE  SUPPLY. 

,; 

aaac 

1 

VtlTtt  iottritd  and 
branch  connection, 
nude  under  prenure. 

1 

valve  Inserting  flpparams, 


No,  1,  Newark  Street, 

Work  done  by  contract. 
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Meacham  &  Wright, 


MaouhctufCft'  Agcofi  for 


^tica  *|)y(lraulfc  Cemeittt 

ATLAS  AND  STEEL  BRANDS  OF 
AMERICAN  PORTLAND  CEMENT 


Dealers  in 


IMPORTED  PORTLAND  CEMENT,  MICHIGAN  AND 

NEW  YORK  STUCCO. 


308  and  309  CHirAfifl     II  I 

Chamber  of  commerce  BIdg.  VIIIW/WJW,    II-1-. 


LEAD  LINED  IRON  PIPE  IS  THE 
BEST  PIPE  rOR  SERVICES.  IT 
WILL  NOT  RUST  OUT.  HALE 
THE  COST  or  LEAD  PIPE 


Lead  Lined  Jron  Pipe  ^o* 


WAKEFIELD,  MASS. 

XVIII 


w^ 


Fairbanks* 


PATENT 
AUTOMATIC 


1 


Cement  Testing  Machines 


Descriptive  Circular  off  Machines  and  Appliances,  with  Prices, 

Forwarded  on  Application. 


The  Fairbanks  Company, 


NEW  YORK,  N.  Y. 
PITTSBURGH,  PA. 
NEW  ORLEANS,  LA. 


ALBANY,  N.  Y. 
BOSTON,  MASS. 
BUFFALO,  N.  Y. 
LONDON,  ENQ. 
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PHILA.  PA. 
BALTO.  MD. 
MONTREAL,  CAN, 


C.  B.  JOHMSOK.  PFSBldeot  CHAa.  H.  BBOGBN.  Oblet  Barlneer 

1. 1.  WIUON.  Vice  Prealdeot  W.  D.  SHEBUAH.  UechuilcaT  Bnclneer 

B.  H,  BAILUX.  Secretary  H.  A.  HIKEB.  SoUclIor 

r.  B,  JOHNSOH.  Treuurer. 

The  Wilson  i  Baillie  Manufacturing  Go. 

Hate  OffiM  and  Fadory.  86-93  Ninlh  Slratt,  Brvohlya,  N.  Y. 
■AHcrACTDBiBs  or        Patent  Machine  Made  "Portland  Cement" 

IBE^Sffl    SEWER  PIPE,     ''S.r.tSl'""" 


m  the  metbod  of 


KOSmOCRETE  ARTrFICIAL  STONE 


Kosmocrete  Steel-Bound  Curb 


The  Stnb  Bound  Curb  U  tw 
pcrior  <o  any  natural  itonc 

Laid  in  twcniyCoot  Icnglhi, 
with  iaviiible  joinli,  with  con- 
Crete  fouDdatiofu,  U  never  out 

GalTaniied  *teel  edge*  can' 
not  rult  or  break. 

It  U  the  mott  beautiful  and 
durable  curb  laid,  and  with 
jtuttcr  combined.  i«  the  ideal 
lor  asphalt  or  aucadam  ttrcelt. 

HEAVY  CONCRETE  CONSTRUCTION  S,»SF„%si«S^?' 


SldewHlkB,  Curbs,  ele..N,T.  Stale  Armortea, 

was  and  Oruenwlch  Street 

a3d  Beglmenl,  Brooklyn;  Ulh  &e«lm«nv 

Brooklyn:  Cahoes.  Dtlca.  HomellBillle. 

Capllol,  Albany,  N.  Y.    Floor  of  Terrace. 

oohlyQ. 

10,000  w.  ft. 

,  Bergen  Beach.  Brooklyn. 

Sidewalk  and  Curb,  Renaaelaer  Co   Coun 

bom  Uarkel.  Brooklfa. 

Honae.  Troy,  N,  Y. 

York  Na»s  Yd.,  Brooklyn, 
ba,  etc..   Tennlnala,    New 

Warehonee.  SrioWyn.               """ 

klm  Bridge. 

WaterLlrihl  Cellera.  WllUama  Building.  IM 

a  lone,  e  feet  wide,  Oceui 
klyn. 

Sonlh  St.,  M,  Y„  aad  many  others. 

EngLneerB  and  Contraclora  are  Invited  to  Inapect  Tlie  Sherman  Aerial  Holallng,  Oairylni 
and  DletrlbuUQg  AppBratos  which  Is  smuloyed  In  IhlB  work. 
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THE  HIGHEST  GRADE  OF 


AMERICAN  PORTLAND  CEMENT 

IS 

"IRON  CLAD" 


MANUPACTUKED  BV 


The  Glens  Falls  Portland  Cement  Co. 


APPLY  FOR  FULL  PARTICULARS.  PAMPHLETS.  PRICES,  tn 


Commercial  Wood  and  Cement  Co* 

156  Fifth  Aveoue,  NEW  YORK,  •^ 

Cirard  BuUding,  PHILADELPHIA,  PA 


SIXTH  ANNUAL 
CONVENTION 

I 

/////  American  Society  ,000, 

OF 

Municipal 
Improvemen  tSf 


HELD  AT 


Toronto,  Canada, 

October  3d  4th  and  5th, 

1699. 


». 
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PROCEBDINGS 


OF   THE 


Sixth  Annual  Convention 


OF   THE 


American  Society  of 

Municipal  Improvements 


HELD   AT 


Toronto,  Canada. 


OCTOBEB  3rd,  4th  AND  5tH, 


[  1899. 


I 
I « 
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American   Society  of  Municipal  Improvements* 


...  OFFICERS  . . . 

1899-1900. 

President >.  A.  D.  THOMPSON . .  .Peoria,  111. 

First  Vice  President ROBERT  E.  McMATH, ,., St.  Louis,  Mo. 

Second  Vice  President BERNARD  SAUNDERS Toronto,  Can. 

Third  Vice  President DR.  WM.  C.  WOODWARD.  .Washington.  D.  C. 

Secretary D.  L.  FULTON Airegheny.  Pa. 

Treasurer  F.  J.  O'BRIEN Ostvego,  N.  Y. 


FINANCE  COMMITTEE. 

WILL  B.  HOWE Concord.  N.  H. 

JOS.  EMMER Grand  Rapids.  Mich. 

WM.  S.  COOK New  Bedford.  Mass. 


EXECUTIVE  COMMITTEE. 

The  officers  of  the  Society,  together  with  the  Past  Presidents,  constitute 
the  Executive  Committee.     The  Past  Presidents  are  as  follows: 


PAST  PRESIDENTS. 

M.  J.  MURPHY St.  Louis.  Mo. 

GEO.  H.  BENZENBERG Milwaukee,  Wis. 

AUG.  HERRMANN .Cincinnati.  O. 

HARRISON  VAN  DUYNE Newark,  N.  J. 

NELSON  P.  LEWIS Brooklyn,  N.  Y. 


Standing  Committe 


STREET  PAvma. 

GEO.  W.  TILLSON 

W.  B.  HOWE 

B.  J.  T.  JEOP 

ELECTRIC  STREET  LIQH' 

DAVID  HUNTER,  ]r 

HAROLD  P.  BROWN 

F.  W.  CAPPELEN 

SEWERAQB  AND  SANITA 

W.  K.   ELDRIDGE 

C.  B.  BALL 

FRANK  V.  BARDOL 

WATER  WORKS  AND  WATER 

GEO.  H.  BENZENBERG 

G.  BOUSCAREN 

W.  C.  ALVORD 

TAXATION  AND  ASSESSA 

AUGUST  HERRMANN 

GEO.  T.  BOUTON 

HARRISON  VAN  DUYNE 

CITY  aOVERNMENT  AND  LEO 

CHAS.  F.   HERR 

BOBT.  E.   McMATH 

H.  B.  GNIFFKE 

DISPOSITION  OF  QARBAOe  AND  STR 

JOHN  JONES 

E.  A.  FISHER 

E.  W.  BOYNTON 


IT 


1-^-*^-  7^- ;'.        y  -  .-        •--       '     ," •,-,;  ..    /   ■•  ^.'f.  '^  '.'*■:•—•  »WlS'.-i»r^p»v 


MUNICIPAL  FRANCHISES. 

ANDREW  ROSEWATER Omaha.  Neb. 

HARVEY  J.  WILEY Wilmingtom,  Del. 

W.  H.  GLORE Covington,  Ky. 

REVIEW. 

GEO.  M.  AMES Grand  Rapids,  Mich. 

FRED.  GIDDINGS Atchison.  Kan. 

W.  L.  GLAZIER Newport,  Ky. 


Special  Committees^ 

Appointed  by  President  In  accordance  with  resolntlona  adopted  by  Society. 


MUNICIPAL  DATA. 

C.C.BROWN Bloomington.  111. 

L.  E.  FARNHAM , Camden,  N.  J. 

DAVID  HUNTER.  Jr Allegheny,  Pa. 

PARK  DEVELOPMENT  AND  MAINTENANCE. 

A.  N.  TALBOT Champaign,  111 

CAPT.  LANSING  H.  BEACH Washington.  D.  C. 

L.  W.  RUNDLETT St.  Paul,  Minn. 


NOTICE 


The  annual  reports  for  the  forme 
the  Secretary  at  the  following  prices, 

1895 25c  181 

1896 ■ .    ..{i.oo  i8< 


Certificates  of  Membership   hands 
illustration  on  opposite  page,  fi.oo  pc 


Initiation  fee  for  each  city. 
Annual  dues  per  member.. 


lunications  to  ibe 
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ARTICLE  I. — Name  and  Object. 

Sec.  I.    The  objects  of  this  society,  which  shall  be  known  as  "The 

American  Society  of  Municipal  Improvements/'  shall  be  to  disseminate 

information  and  experience  upon,  and  to  promote  the  best  methods  to 

be  employed  in  the  management  of  municipal  departments  and  in  the 

construction  of  municipal  works,  by  means  of  annual  conventions,  the 

reading  and  discussion  of  papers  upon  municipal  improvements,  and  by 

social  and  friendly  intercourse  at  such  conventions,  and  to  circulate 

among  its  members,  by  means  of  an  annual  publication,  the  information 

thus  obtained. 

ARTICLE  II.— Membership. 

Sec.  I.  Any  municipality  within  America  shall  be  eligible  to  mem- 
bership in  this  society;  likewise  any  engineer,  officer,  or  director  who 
shall  have  charge  of  or  supervision  oVer,  or  be  employed  as  a  consult- 
ing engineer  on  any  public  or  municipal  department  work.  When  a 
municipality  has  become  a  member  of  the  society,  then  any  person  kA 
such  municipality  representing  any  municipal  board  or  department  may 
also  become  a  member. 

Sec.  2.  Every  application  for  membership  shall  be  in  writing,  stating 
the  name,  location,  and  department;  and,  if  of  an  individual,  shall  also 
state  the  age,  residence,  and  position  of  the  applicant. 

Sec.  3.  Any  member  who  shall  have  ceased  to  have  charge  or  super- 
vision of  any  public  or  municipal  department  or  work  may  become  an 
associate  member,  who  shall  enjoy  all  the  rights  and  privileges  of  full 
membership,  excepting  that  of  holding  office  or  voting. 

Sec.  4.  Any  member  who  shall  be  in  arrears  for  more  than  one 
year's  dues  ^hall  be  considered  as  no  longer  a  member  of  this  society,  and 
his  name  shall  be  discontinued  from  the  roll  by  the  Secretary. 

Sec.  S.  Any  member  may  withdraw  from  the  society  upon  payment 
of  all  dues  to  date,  and  by  notifying  the  Secretary  thereof  in  writing. 
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.  Sec.  6.  Any  member  may  be  expelled  from  the  society  upon  the 
recommendation  of  the  Executive  Committee,  adopted  by  a  two-third 
vote  of  all  the  members  present. 

ARTICLE  III.— Fees  and  Dues. 

Sec.  I.  Each  municipality  desiring  to  become  a  member  of  this 
society  may  do  so  by  the  payment  of  five  dollars  admission  fee,  which 
will  entitle  said  municipality  to  as  many  members  to  said  society  repre- 
senting boards  or  departments  of  said  municipality  as  may  be  desired 
without  any  additional  admission  fee,  but  upon  payment  of  the  dues 
hereinafter  prescribed. 

Sec.  2.  Municipalities  shall  not  be  required  to  pay  any  dues;  but 
each  individual  representing  any  department  of  the  municipality  that  has 
acquired  a  membership  in  the  society,  or  any  associate  member,  shall  pay 
five  dollars  per  annum  as  dues,  the  same  to  be  payable  on  or  before  the 
date  of  the  annual  meeting. 

ARTICLE  IV.— Officers. 

Sec.  I.  The  officers  of  this  society  shall  consist  of  a  President,  three 
Vice-Presidents,  a  Secretary,  and  a  Treasurer,  each  of  whom  shall  be  a 
resident  of  a  different  State,  and  who  with  the  Past  Presidents  shall  act 
as  an  Executive  .Committee  for  and  in  behalf  of  the  society. 

Sec.  2.  There  shall  also  be  elected  a  Finance  Committee,  consisting 
of  three  members  of  the  society. 

Sec.  3.  In  case  of  any  of  the  above  positions,  excepting  the  presi- 
dency, becoming  vacant,  or  in  case  of  their  absence  during  the  annual 
convention,  the  President  shall  fill  such  vacancy  by  appointment  from  the 
membership. 

Sec.  4.     There   shall   be  appointed   annually   the  following  standing 

committees: 

1.  Street- Paving; 

2.  Electric  Street-Lighting; 

3.  Sewerage  and  Sanitation; 

4.  Waterworks  and  Water-Supply; 

5.  Taxation  and  Assessments; 

6.  City  Government  and  Legislation; 

7.  Disposition  of  Garbage  and  Street  Cleaning; 

8.  Review; 

9.  Municipal  Franchises. 

The  number  on  each  committee  shall  be  three,  and  the  Chairman  may  add 
such  names  as  he  may  deem  advisable.  No  special  or  standing  com- 
mittee shall  be  authorized  to  create  any  liabilities  unless  the  same  shall 
have  been  first  approved  by  the  Executive  Committee. 
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ARTICLE  v.— Election. 

Sec.  I.  The  officers  of  this  society  shall  be  elected  by  ballot  on  the 
second  day  of  each  annual  convention,  and  each  municipality  shall  be 
entitled  to  as  many  votes  as  it  has  representatives  present. 

Sec.  2.  The  President  shall  not  be  eligible  for  immediate  reelection 
(except  by  a  unanimous  vote). 

Sec.  3.  The  officers  elected  shall  assume  office  immediately  after  the 
close  of  the  annual  meeting  at  which  they  were  elected. 

Sec.  4.    The  ballot  for  any  officer  may  be  waived  by  unanimous 

consent. 

ARTICLE  VI.— Duties. 

Sec.  I.  The  President  shall  preside  at  the  meetings  of  the  society  and 
at  those  of  the  Executive  Committee,  and  shall  perform  such  other  duties 
as  are  incumbent  upon  the  office.  In  the  absence  of  the  President,  or 
upon  his  becoming  ineligible,  the  senior  Vice-President  shall  assume  and 
perform  the  duties  of  the  office. 

Sec.  2.  The  Secretary  shall  keep  accurate  minutes  of  the  proceedings 
of  the  society  and  of  the  Executive  Committee;  shall  conduct  all  corre- 
spondence; shall  issue  notices  of  any  meeting  of  the  society  not  less  than 
four  weeks  prior  to  the  date  of  such  meeting;  shall  collect  and  receipt  for 
all  fees  and  dues,  and  pay  them  to  the  Treasurer  quarterly,  taking  his 
receipt  for  the  same;  and  keep  accurate  account  between  the  society  and 
its  members. 

Sec.  3.  The  Treasurer  shall  receive  from  the  Secretary  and  safely 
keep  all  moneys  belonging  to  the  society,  giving  his  receipt  therefor;  shall 
pay  all  bills  approved  by  the  Finance  Committee  or  the  President;  shall 
keep  a  correct  account  of  the  funds  of  the  society,  and  submit  to  it  at  its 
annual  meeting  a  report  of  all  receipts  and  disbursements  during  the 
preceding  year. 

Sec.  4.  The  Executive  Committee  shall  manage  all  the  affairs  of  the 
society,  subject  to  the  action  and  approval  of  the  society  at  its  meeting. 
All  questions  in  Executive  Committee  shall  be  decided  by  a  majority 
vote,  and  five  members  shall  constitute  a  quorum,  not  less  than  four  of 
whom  shall  be  officers  of  the  society.  The  Executive  Committee  shall 
meet  at  least  once  each  year,  on  the  morning  of  the  first  day  of  the 
annual  meeting  of  the  society,  and  as  much  oftener  as  the  President  may 
determine.  The  Executive  Committee  shall  be  directed  to  keep  an  accu- 
rate list  of  the  members  of  the  society,  and  to  ascertain  from  time  to  time 
whether  or  not  such  members  are  still  municipal  officers,  and  if  not,  to 
take  such  steps  as  may  be  necessary  to  secure  new  members  from  such 
cities  in  which  members  of  the  society  are  no  longer  municipal  officers — 
this  -with  a  view  of  insuring  the  permanency  of  the  association,  as  well 
as  maintaining  and  increasing  the  membership  thereof. 


12  SIXTH   ANNUAL   CONVENTION 

Sec.  5.  The  Finance  Committee  shall  meet  on  the  morning  of  the 
first  day,  and  previous  to  the  annual  meeting  of  the  society,  to  examine 
and  audit  the  Secretary's  and  Treasurer's  accounts  and  annual  statements, 
and  report  thereon  to  the  society. 

Sec.  6.  It  shall  be  the  duty  of  the  Chairman  of  each  standing  com- 
mittee to  prepare  a  report,  with  the  aid  of  his  fellow-committeemen,  and 
submit  the  same  at  the  annual  meeting. 

Sec.  7.  One  afternoon,  and  such  other  time  as  may  be  deemed  neces- 
sary, shall  be  devoted  to  sectional  work,  the  Chairman  of  each  standing 
committee  acting  as  Chairman  of  the  section.  The  Chairman  of  each 
section  shall  arrange  the  program  of  the  sectional  meetings  in  con- 
nection with  the  Program  Committee  of  the  society. 

ARTICLE  VII.— Meetings. 

Sec.  I.  The  annual  meeting  of  the  society  shall  be  held  on  the  sec- 
ond Wednesday  in  October  of  each  year,  in  such  city  as  the  majority  of 
the  members  voting  shall  decide.  Selection  of  place  of  meeting  to  be 
made  after  the  officers  shall  have  been  elected.  Provided,  however,  that 
the  date  may  be  changed  for  cause,  with  the  approval  of  two-thirds  of 
the  Executive  Committee,  all  the  members  to  be  notified  of  such  change 
in  accordance  with  Article  VI,  Section  2. 

Sec.  2.  At  any  annual  meeting  of  the  society  fifty  members  shall 
constitute  a  quorum  for  the  transaction  of  business. 

Sec.  3.  Any  member,  with  the  concurrence  of  the  presiding  officer, 
may  admit  friends  to  the  meeting  of  the  society,  but  such  person  or  per- 
sons shall  not  witiiout  the  consent  of  the  meeting  be  permitted  to  take 
part  in  any  discussion. 

Sec.  4.  All  papers,  drawings,  etc.,  submitted  to  the  meetings  of  the 
society  shall  be  and  remain  the  property  of  the  society. 

ARTICLE  VIII.— Order  of  Business. 

Sec.  I.  At  the  annual  meeting  of  the  society  the  order  oi  business 
shall  be  as  follows: 

1.  Roll  call; 

2.  Reading  of  minutes  of  last  meeting; 

3.  Considering  of  applications  for  membership; 

4.  The  President's  address; 

5.  Reports  of  the  Secretary  and  Treasurer; 

6.  Report  of  the  Executive  Committee; 

7.  Report  of  the  Finance  Committee; 

8.  Reports  of  special  committees; 

9.  Reading  and  discussion  of  papers; 
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10.  Election  of  officers; 

11.  Selecting^  next  place  of  meeting; 

12.  General  business. 

Sec.  2.  All  questions  shall  be  decided  by  vote,  and  all  differences  of 
opinion  in  regard  to  points  of  order  shall  be  settled  by  parliamentary 
practice  as  set  forth  in  Cushing's  Manual. 

ARTICLE  IX.— Amendments. 

Sec.  I.  The  foregoing  constitution  and  articles  may  be  amended  on 
or  after  the  second  day  of  any  annual  meeting  of  th«  society  by  a  two- 
third  vote  of  all  members  voting;  provided  such  proposed  amendment 
shall  have  been  submitted  to  the  society  in  writing  on  the  first  day  of 
its  annual  meeting. 
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BY-LA\X^S. 


No.  I.  Members  shall  not  be  permitted  to  give  out  for  publication 
any  papers,  to  be  submitted  to  the  Society  at  its  annual  meeting,  in 
advance  of  such  meetings;  and  all  requests  for  papers  for  such  pur- 
poses shall  be  referred  to  the  Secretary. 

No.  2.  All  committees  and  members  of  the  Society  shall  be  required 
to  furnish  four  copies  of  all  reports,  papers  or  other  matters  submitted 
to  the  Society  for  its  consideration. 

No.  3.  It  shall  be  the  duty  of  the  President,  on  or  before  the  ist 
day  of  January  of  each  year,  to  divide  America  by  States  into  Territorial 
Sections,  and  to  assign  one  or  nK>re  members  of  the  Executive  Com- 
mittee to  each  of  said  sections.  It  sihall  be  the  duty  of  the  members 
of  the  Executive  Committee  thus  assigned  to  keep  an  accurate  list  of 
the  municipalities  and  members  of  the  Society  in  the  particular  territory 
assigned  to  them,  and  to  ascertain,  from  time  to  time,  whether  or  not 
the  members  of  the  Society  from  the  territory  assigned  to  them  arc 
still  municipal  officers;  and  when  not,  to  take  such  steps  as  may  be 
necessary  to  secure  new  members  from  such  municipalities,  as  well  as 
to  secure  membership  in  the  Society  of  such  municipalities  and  ofRcials 
in  the  territory  assigned  to  them  that  have  not  acquired  the  same 
in  the  past. 

No.  4.  Th-e  President  shall  be  required,  at  least  sixty  days  before 
the  holding  of  the  Annual  Convention,  to  communicate  with  the  local 
Committee  having  charge  of  tihe  arrangements  of  the  Convention  in  the 
city  in  which  the  same  is  to  be  held,  with  a  view  of  securing  exact  data 
as  to  place  of  meeting,  entertainment  to  be  furnished,  hotel  and  railroad 
rates,  etc.,  and  to  print  this  information,  together  with  such  data 
relating  to  the  business  of  the  Convention  as  he  may  have,  and  turn 
the  same  over  to  the  Secretary,  or  members  of  tlhe  Executive  Committee, 
for  distribution. 
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LIST  OF  CITIES  HAVING  A  MEMBERSHIP  IN  THE  AMERICAN 
SOCIETY  OF  MUNICIPAL  IMPROVEMENTS. 


Albany,  N.  Y. 
Allegheny,  Pa, 
Atciiison,  Kan. 
Akron.  O. 

Brooklyn  (B'grh),  N. 
Buffalo,  N.  Y. 
Bloomington,  III. 
Binghamton,  N.  Y. 
Bridgeport,  Conn. 
Burlington,  la. 
Bangor,  Me. 
Birmingham,  Ala. 
Cincinnati,  O. 
Concord,  N.  H. 
Champaign,  III. 
Chilicothe,  O. 
Chicago,  111. 
Covington,  Ky. 
Camden,  N.  J. 
Cleveland,  O. 
Calgary,  Can. 
Dayton,  O. 
Davenport,  la. 
Dubuque,  la. 
Dupont,  Ga. 
Eau  Claire,  Wis. 
Ft.  Wayne,  Ind. 


Grand  Rapids,  Mich. 
Guelph,  Can. 
Halifax,  Nova  Scotia. 
Hamilton  O. 
Y.  Harrisburg,  Pa. 
Hamilton,  Can. 
Indianapolis,  Ind. 
Jersey  City,  N.  J. 
Kalamazoo,  Mich. 
Lockport,  N.  Y. 
Lafayette,  Ind. 
Lima,  O. 
Louisville,  Ky. 
Los  Angeles,  Cal. 
Memphis,  Tenn. 
Mansfield,  O. 
Marietta,  O. 
Minneapolis,  Minn. 
Milwaukee,  Wis. 
Nashville,  Tenn. 
Newport,  Ky. 
Nashua,  N.  H. 
Newark,  N.  J. 
New  Bedford,  Mass. 
New  Haven,  Conn. 
New  York,  N.  Y. 
Omaha,  Neb. 


Oswego,  N.  Y. 
Ottawa,  Can. 
Portland,  Me. 
Parkersburg,  W.  Va. 
Peoria,  111. 
Plainfield,  N.  J. 
Quincy,  111. 
Quebec,  Can. 
Richmond,  Ind. 
Rochester,  N.  Y. 
St.  Louis,  Mo. 
St.  John's,  N.  F. 
St.  Paul,  Minn. 
Saginaw,  Mioh. 
South  Bend,  Ind. 
Syracuse,  N.  Y. 
Sheboygan,  Wis. 
Toledo,  O. 
Toronto,  Can. 
Urbana,  111. 
Williamsport,  Pa. 
Wilmington,  Del. 
Washington,  D.  C. 
Washington  C.  H.,  O. 
Youngstown,  O. 
Zanesville,  O. 
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MEMBERS. 
1899-1900. 


« 


Albany,  N.  Y Horace  Andrews City  Engineer. 

Mlegheny,  Pa. David  L.  Fulton Supt.  of  Highways. 

David  Hunter,  Jr Supt.  Electric  Light  Plant 

G.  C.  Langcnhein. City  Engineer. 

Atxrhison,  Kan Fred  Giddings City  Engineer. 

Brooklyn,  N.  Y Nelson  P.  Lewis.' Engineer  of  Highways. 

"  Geo.  \i .  Tillson Principal  AssL  Engineer. 

Buffalo,  N.  Y Frank  V.  Bardol Chief  Engnr.  Dept.  P.  W. 

"  Edw.  B.  Guthrie Chief  Engnr.  Gr.  C'g  Com. 

" Micha'd  J  Healy Gonimsnr.  Public  Works. 

"  John  H.  Shiffercns Supt  Street  Dept 


Bangor,  Me Gilbert  S.  Vickery City  Engfinecr. 

Binghamton,  N.  Y...S.  E.  Monroe City  Eng^ineer. 

Birmingham;  Ala Juiian  Kendrick City  Engineer. 

Bloomington,  111 Chas.  C.  Brown Consulting  Engineer. 

Calgary,  Pr.  Alberta,  Can..  Chas.  McMillan City  Clerk, 

Champaign,  111 A.  N.  Talbot 

Chkago,  HI A.  M.  Reynolds Health  Officer. 

"      John  W.  Alvord Consulting  Engineer. 

Cincinnati,  O M.  J.  Freiberg Commisnr.  Water  Works. 

August  Herrmann. 
C.  M.  Holloway. 

L.  Markbreit 

W.  B.  Melish 

"  G.  Bouscaren Chief  Engnr.  New  W.  W. 

Concord,  N.  H W.  B.  Howe City  Engineer. 

Covington,  Ky. : W.  H.  Glore Supt.  Water  Works. 

"  Dan'l  Segar Commsnr.  Water  Works. 

Davenport,  la E.  W.  Boynton Dept.  Public  Works. 

Dubuque,  la H.  B.  GnifHce City  Treasurer. 


'*  August  Herrmann "  "  " 
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Grand  Rapids,  Mich..  Fred  A.  Twamley Sec.  Board  Public  Works. 

. .  Geo.  M.  Ames City  Engineer. 

..  W.  F.  Jdhnson Mem.  Board  Pub.  Works. 

..Jos.  Emmer 

Guelph,  Ont James  Hutjcheon City  Engineer. 

Halifax,  N.  S J.  V.  Hamilton Mayor. 

Hamilton,  Can E.  G.  Barrows City  Engineer. 

Jersey  City,  N.  J Geo.  T.  Bouton Sec.  Street  &  Water  Com. 

Jas.  S.  Nolan Ch.  Street  &  Water  Com. 

. . . .  t  Chas.  A.  Van  Kewen ....  City  Engineer. 


it 
« 

F.  Heintze Com.  Street  &  Water  Bd. 

Anthony  Hauch..... " 


Lafayette,  Ind W.  K.  Eldridge City  Engineer. 

Milwaukee,  Wis Geo.  H.  Benzenberg. . . .  Consulting  Engineer. 

"  S.  J.  Brockman Board  of  Public  Works. 

Dan'l  B.  Bush " 

V.  J.  Schoenecker,  Jr . . .       " 

*'  Chas.  J.  Poetsch City  Engineer. 

Minneapolis.  Minn...F.  W.  Cappelen .Consulting  Engineer. 

Nashville,  Tenn wm.  M  Leftwich,  Jr. . . .  City  Engineer. 

"         '      John  L.  Kennedy Com.  Board  Pub.  Works. 

Nashua,  N.  H John  F.  Stark Pres.  Pennichuck  W.  W. 

Newark,  N.  J Ernest  Adam Engnr.  St.  &  Water  Com. 

W.  E.  Greathead Clk.  Bd.  St.  &  W.  Com. 

"  Chas.  F.  Herr Commsnr.  St.  &  W.  Com. 

Jas.  M.  Seymour Mayor. 

M.  R.  Sherrerd Engnr.  and  Supt  Dept.  W. 

Harrison  Van  Duyne....  Commsnr.  St.  &  W.  Com. 

"  Geo.  M.  Ballard Chairman  Water  Com. 

"  C.  V.  Bauman Street  Commissioner. 

"  J.  B.  Stobaeus Mem.  Board  of  Trade. 

New  Bedford,  Mass..Wm.  S.  Cook Clk.  Board  Public  Works. 

"  ..John  L.  G.  Mason Pres.  Common  Council. 

New  York,  N.  Y Harold  P.  Brown Consulting  Elec.  Engineer. 

Newport,  Ky W.  L.  Glazier City  Engineer. 

Omaha,  Neb Andrew  Rosewatcr Pres.  Board  Pub.  Works. 

Oswego,  N.  Y F.  J.  O'Brien Supt.  of  Streets. 

Peoria,  111 A.  D.  Thompson City  Engineer. 

Joseph  Elder Commsnr.  Public  Works. 

Jacob  A.  Harman Consulting  Engineer. 

Rochester,  In.  Y Edwin  A.  Fisher City  Engineer. 

"  Oscar  Knebel Chairman  Executive  B'd. 
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St  Louis,  Mo Robt  E.  McMath •  Preis.  Public  Improvem'U. 

Sheboygan,  Wis C.  N.  Boley City  Engineer. 

Syracuse,  N.  Y Robt.  Ballard Alderman. 

St  John's,  N.  F J.  L.  Slattery City  Treasurer. 

Toronto,  Can John  Jones Street  Commisaioner. 

"  Chas.  H.  Rust City  Engineer. 

''  Bernard  Saunders Aid.  and  Chan,  of  Works. 

J.  C.  FuUerton. .........  City  Counsel. 

Chas.  Sheard,  M.  D Health  Officer. 

J.  W.  Burns Board -of  Control. 

John  Chamfbers. Park  Commis<sion. 

Quebec,  Can Jere  Gallagher Water  Works  Engineer. 

Washington,  D.  C. ...  Lansing  H.  Beach Capt  Engineers,  U.  S.  A. 

....  A.  W.  Dow : .  Inspector  Asphak  and  C. 

.. . .  D.  E.  McCombs Supt  Sewer  Dept. 

... .  W.  P.  Richards Stffveyor. 

....  A.  E.  Phillips Asst.  Engnr.  Sewer  Dept 

....W.  C.  Woodward,  M.D.. Health  Officer. 

...  •  Chas  B.  Ball Plumbing  Injector. 

Williamsport,  Pa. ...  •  Geo.  D.  Snyder City  Engineer. 

Wilmington.  Del Harvey  J.  Wiley Sec.  Street  &  Water  Dept 

"  Theo.  A.  Leisen Park  Engineer. 
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SIXTH  ANNUAL  CONVENTION, 


TORONTOi  CANADA,  OCTOBER  3<1,  4th  and  5th,  1699* 


TUESDAY,  OCTOBER  3d,  1899— MORNING. 

The  Sixth  Anntial  Convention  of  the  American  Society  of 
Municipal  Improvements  met  at  the  City  Building,  Toronto, 
Canada,  October  3d,  1899,  at  10:30  a.  m.,  and  was  called  to 
order  by  the  President,  Mr.  Nelson  P.  Lewis. 

Alderman  Saunders,  Chairman  of  the  Board  of  Works  of  the 
City  of  Toronto  and  Chairman  of  the  Reception  Committee, 
introduced  Mr.  John  Shaw,  Mayor  of  the  City  of  Toronto,  to 
the  meeting: 

Mr.  Siiaw: 
Mr.  President  and  Gentlemen: 

Permit  me  to  introduce  to  you  Aldermen  Hallam,  J.  J.  Graham  (of 
tiie  Reception  Committee),  Shepherd  Crane  (of  thie  local  Board  of 
Health),  Frankiin  (Fire  and  Light  Committee),  Russell,  Spence  and 
Bowman,  as  some  of  our  represcntotives.  Our  municipal  government 
is  composed  of  twenty-four  Aldermen  and  the  Mayor. 

I  am  pleased,  Mr.  President,  ladies  and  gentlemen,  to  be  here  this 
morning  to  welcome  you  to  the  city  of  Toronto  in  convention.  We  feel 
always  honored  to  know  that  people  think  it  worth  while  to  come  to 
our  city:  and  especially  do  we  feel  it  an  honor  when  delegates  from 
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the  Other  side  of  the  line,  engaged  in  the  work  that  this  Society  is 
engaged  in,  honor  us  by  coming  here.  We  have  had  die  pleasure  to 
be  told  by  some  of  those  who  have  come  here  before  that  our  municipal 
government  is  a  pretty  good  one — we  do  not  say  so  but  they  say  so. 
But  no  doubt  you  will  see  for  yourselves,  as  we  see,  on  closer  inspection 
that  there  are  a  great  many  defects  in  our  municipal  system,  just  the 
same  as  in  every  municipal  system.  But  all  these  delects,  I  tfhink,  owing 
to  the  general  trend  of  interest  that  is  being  taken  now  in  municipal 
matters,  will  in  time  be  removed.  I  think  one  of  t!ht  highest  things^ 
perhaps,  a  community  has  to  do  ii  to  deal  with  the  municipal  govern- 
ment; it  is  something  .that  pertains  to  the  comfort,  the  convenience,  the 
health  and  life  of  every  community,  and  it  requires  peop-le  of  versatile 
minds  to  grasp  in  a  large  city  all  t}ie  variety  of  details  of  municipal 
gpvernment  and  to  deal  wisely  and  well  with  all  the  interests  that  are 
intrusted  to  them.  We  find  difficulties  enough  here;  and  you,  I  have 
no  doubt,  have  your  own  difficulties  on  the  other  side. 

We  do  not  boast  of  any  great  perfection  any  more  than  any  other 
city;  but,  as  I  said  before,  the  people  who  come  here  are  good  enough 
to  say  they  think  there  are  some  things  in  our  municipal  system  that 
could  with  advantage  be  transferred  to  theirs,  and  I  have  no  doubt  there 
are  some  things  in  their  systems  of  municipal  government  that  might 
be  transferred  to  ours. 

We  have  a  nice  city.  We  are  proud  of  Toronto,  and  proud  of  this 
big  building  that  we  have  at  last  got  into  after  long  years  cA  patient 
waiting.  I  understand  that  this  is  the  first  time  this  Convention  has 
ever  met  in  a  municipal  building,  and  I  am  pleased  and  honored,  and 
we  all  feel  pleased  and  honored,  to  know  that  this  Society,  coming  from 
the  United  States,  is  meeting  in  this  building  of  ours.  This  will  be  a  red 
letter  day  for  us;  and  we  hope  that  the  deliberations  which  you  are 
about  to  engage  in  will  be  productive  of  good  results,  and  that  our 
city  will  please  you,  and  that  our  people  will  pease  you.  We  will 
endeavor  to  show  you  what  hospitality  we  can,  and  to  strive  to  make 
your  stay  here  welcome,  and  pleasant,  and  agreeable. 

Alderman  Graham,  the  Chairman  of  the  Reception  Committee,  has 
been  indefatigable  in  looking  after  conventions,  especially  American 
conventions,  and  I  notice  that  one  of  his  daughters  has  been  captured 
by  a  young  gallant  from  the  United  States  who  came  here  in  convention. 
And  while  we  do  not  want  to  see  our  girls  taken  away  by  Americans, 
still,  if  they  are  going  to  fall  into  any  other  liands  than  our  own,  we 
would  rather  they  should  fall  into  the  hands  of  Americans.  (Applause.) 
Aderman  Saunders  was  with  you  in  convention  last  year,  and  I  am  sure 
he  will  be  only  too  pleased,  as  will  all  our  aldermen  and  all  our  officials, 


AMERICAN  SOCIETY  OF  MUNICIl>\L  IMPROVEMENTS.  21 

to  assist  you  in  making  the  deliberations  of  this  Convention  profitable, 
and  your  stay  with  us  a  pleasant  one. 

I  have  very  much  pleasure  in  welcoming  you  to  the  city. 

The  President:  Permit  me,  on  behalf  of  the  Society,  to 
express  to  Your  Worship,  and  through  you  to  the  city  officers 
and  people*  of  Toronto,  our  hearty  appreciation  of  your  warm 
words  of  welcome.  I  am  sure  that  we  could  have  chosen  no 
better  plact  for  holding  our  Convention,  did  we  consult  our 
profit  or  our  pleasure. 

The  parent  branch  of  the  Anglo-Saxon  race  has  certainly 
manifested  a  genius  for  municipal  administration  which  it  is  often 
thought  her  offspring  have  been  somewhat  slow  to  emulate.  But 
this  work  of  carrying  on  the  government  of  great  cities  is  part  of 
the  "white  man^s  burden,"  and  we  must  work  it  out  together; 
and  it  must  be  approached  with  those  qualities  which  you  have 
conspicuously  inscribed  on  tlhe  great  window  on  your  main  stair- 
case— "Industry,  Integrity,  Intelligence." 

The  United  States  Ambassador  at  the  Court  of  St.  James, 
when  asked  by  a  stranger  whether  he  was  an  Englishman  or  a 
foreigner,  promptly  replied:  "Neither;  I  am  an'  American." 
So,  those  ot  us  who  come  from  the  States  come  not  as  foreigners, 
but  as  cousins.  You  have  bidden  us  a  welcome  in  a  hearty 
manner,  which  makes  us  feel  at  home;  and  I  believe  I  may  say 
that,  next  to  being  citizens  of  our  own  great  Republic,  we  would 
choose  to  own  allegiance  to  that  gracious  lady  whose  name  :s 
revered  wherever  a  chivalrous  people  honor  and  love  a  noble 
womanhood,  and  who  is  your  Queen. 

You  have  generously  placed  at  our  disposal  your  beautiful 
new  municipal  building  for  the  session  of  our  Convention — 
a  building  which  reflects  great  credit  upon  your  city,  and  which 
seems  to  be  admirably  adapted  to  the  purposes  for  which  it 
was  designed. 

Permit  me  again  to  thank  you  for  your  warm  welcome  and 
for  the  generous  hospitality  you  have  shown,  in  placing  this 
building  at  our  disposal. 
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The  President:  We  will  now  proceed  with  the  regular  work 
of  the  Conventions  The  first  order  of  business  is  "The  reading- 
of  the  minutes  of  the-  last  meeting."  These  minutes  have  been 
already  printed  in  our  Annual  Report;  is  it  your  pleasure  that 
they  be  read? 

On  morion,  the  reading  of  the  Minutes  was  dispensed  with. 

CONSIDERING  APPLICATIONS  FOR  MEMBERSHIP. 

The  names  of  the  following  geoitlemen  were  submitted  as 
applicants  for  membership: 

George  M.  Ballard,  Newark,  N.  J. 

C.  V.  Baumann,  Newark,  N.  J. 

J.  B.  Stobaens,  Newark,  N.  J. 

Joseph  E.  Flder,  Peoria,  111. 

John  L.  G.  Mason,  New  Bedford,  Mass. 

Joseph  Emtner,  Grand  Rapids,  Mich. 

J.  S.  Fullerton,  Q.  C,  Toronto,  Can. 

Charles  Sheard,  M.  D.,  Toronto,  Can. 

A.   E.   Foye,  New  York  City. 

J.  V.  Hamilton,  Halifax,  Nova  Scotia. 

Charles  J.  Poetsch,  Milwaukee,  Wis. 

V.  J.  Sohoenecker,  Milwaukee,  Wis. 

William  T.  Johnston,  Grand  Rapids,  Mich. 

J.  W.  Alvord,  Chicago,  111. 

G.  Bouscaren,  Cincinnati,  O. 

James  Hutcheon,  Guelph,  Can. 

On  motion,  the  Secretary  was  instructed  to  cast  a  ballot  for 
the  gentlemen  named  above. 
The  Secretary  cast  a  ballot. 

The  T^resident:  The  Secretary  reports  that  a  ballot  has  been 
cast  electi  ig  the  following: 

George  M.  Ballard,  Newark,  N.  J. 

C.  V.  Baumann,  Newark,  N.  J. 

J.  B.  Stobaens,  Newark,  N.  J. 

Joseph  Elder,  Peoria,  111. 

John  L.  G.  Mason,  New  Bedford,  Mass. 

Joseph  Emmer,  Grand  Rapids,  Mich. 

J.  S.  Fullerton,  Q.  C,  Toronto,  Can. 
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Charles  Sheard,  M.  D.,  Toronto,  Can. 
A.  E.  Foye,  New  York  City,         * 
J.  V.  Hamilton,  Halifax,  Nova  Scotia. 
Charles  J.  Poetsch,  Milwaukee,  Wis. 
V.  J.  Sohoenecker,  Milwaukee,  Wis. 
William  T.  Johnston,  Grand  Rapids,  Mich. 
J.  W.  Alvord,  Chicago,  111. 
G.  Bouscaren,  Cincinnati,  O. 
James  Hutcheon,  Guelph,  Can. 

and  I  therefore  declare  them  duly  elected  members  of  the  Amer- 
ican Society  of  Municipal  Improvements. 

The  President:  The  rgular  order  of  business  provides  that 
"The  President's  Address"  shall  come  next,  and  I  will  therefore 
ask  your  attention  for  a  few  minutes. 

THE  PRESIDENT'S  ADDRESS. 

0 

Before  beginning  the  serious  work  of  the  Sixth  Annual  Convention, 
we  may  advantageously  peiuse  for  a  brief  consideration  of  the  objects 
whiich  brings  us  here,  tihe  work  accomplished  by  the  Society,  and  its 
prospects  and  possibilities  for  future  usefulness.  There  is  no  one  subject 
which  i&  receiving  n:K)re  attention  and.  discussion  at  the  present  time 
than  that  of  Municipal  Improvements.  There  seems  to  be  a  universal 
tendency  among  all  the  peoples  of  the  world  to  concentrate  in  large 
cities.  This  tendency  was  clearly  shown  by  the  census  of  1890,  and  will 
doubtless  be  still  more  forcibly  indicated  by  that  of  1900.  In  1890  over 
45  per  cent,  of  the  population  of  the  State  of  New  York  was  contained 
in  four  cities;  while  it  is  estimated  that  nearly,  if  not  quite  50  per  cent  of 
its  present  population,  is  concentrated  in  the  Greater  City  of  New  York. 

It  is  a  stupendous  undertaking  to  provide  for  so  many  people  homes 
and  environments  which  shall  be  healthful  and  convenient,  highways 
smooth,  handsome  and  well  lighted,  a  pure  water  supply  and  sanitary 
drainage,  together  with  parks  and  recreation  grounds;  to  dispose  of  the 
enormous  quantity  of  waste  materials;  to  afford  ample  police  and  fire 
protection,  and  t^e  many  other  things  wihich  make  for  health,  con- 
venience, beauty  and  oonvmercial  prosperity. 

I  have  endeavored  to  ascertain  roughly  the  amounts  annually 
expended  for  these  purposes  in  our  American  cities.  According  to  the 
census  of  1890  there  were  in  the  United  States  212  cities  having  a  popu- 
lation of  15,000  or  more,  with  a  total  oif  17,298,662,  and  I  have  obtained 
statistics,  more  dt  less  complete,  from  78  of  them.    Assuming  that  these 
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represent  a  fair  average  of  the  per  capita  expenditures,  I  find  tiiat  the 
sums  spent  during  the  year  1898  for  municipal  improvements  must  have 
Deen  about  as  follows: 

For  improvement  and  care  of  streets $49,301,187 

For  water  supply 32,867,458 

For  sewerage 14,057,142 

For  public  lighting  and  public  buildings 26,779,847 

For  parks  and  bridges 22,198,566 

In  addition  to  this,  the  cost  of  police  and  fire  protection  reached  the 
enormous  total  of  $66,339,023. 

Ncv,  I  am  convinced  that  the  above  figures  fall  far  short  of  repre- 
senting the  total  expenditures  for  such  purposes,,  for  you  all  know  how 
difficult  it  is  to  obtain  accurate  information  of  this  kind.  In  compara- 
tively few  instances  could  I  secure  data  concerning  the  expenses  of 
Ftreet  cleaning  and  the  removal  of  wastes,  and  suoh  as  were  obtainable 
are  included  in  the  cost  of  the  care  of  streets.  The  expenditures  for 
water  supply  are  also  greatly  underestimated,  as  many  municipal  officers 
appear  to  think  that  if  the  expense  of  providing  and  distributing  water 
is  not  included  in  the  general  tax  levy  nor  provided  by  the  sale  of  bonds, 
but  is  met  by  the  proceeds  of  the  sale  of  water  to  tihe  consumers,  it  is 
not,  dierefore,  a  direct  city  charge.  Many  of  tihe  smaller  cities  are 
supplied  by  private  water  companies,  and  the  cost  of  such  a  service  is 
not  ascertainable.  The  foregoing  statement  does  not  include  >\'a*er  front 
improvements,  though  there  was  expended  for  such  purposes  in  New 
York  alone  'during  the  last  year  $3,710,294;  nor  does  it  include  the  vast 
sums  expended  in  education,  libraries,  museums,  public  baths,  public 
markets,  charities  and  corrections,  nor  the  expenses  of  executive  offices, 
and  departments  of  finance,  assessment  and  collection.  The  sum  raised 
for  all  purposes  in  New  York  last  year^  exclusive  of  that  for  State  taxa- 
tion and  the  redemption  of  and  interest  on  bonds,  but  including  new 
bond  issues,  was,  according  to  the  Comptroller's  report,  $109,593,440, 
and  if  this  same  ratio  had  obtained  in  the  212  cities  above  referred  to, 
the  total  expense  of  administering  them  would  have  been  nearly  535 
millions  of  dollars,  and  this  would  include  but  a  small  proportion  of 
the  expense  of  supplying  these  cities  with  water,  or  of  improvements 
payable  by  special  assessment.  It  must  be  remembered  that  the  expendi- 
tures given  are  those  for  1898,  while  the  population  is  for  1890,  so  that 
the  ascertainable  per  capita  tax  expense  appears  larger  than  it  should; 
but  this  error  is  trifling  when  compared  with  the  underestimate  due  to 
my  inability  to  obtain  full  information.  No  attempt  was  made  to  collect 
information  from  cities  which  had  less  than  15,000  {^pulation  in  i8qo, 
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while  scores  of  towns  have  reached  and  passed  this  limit  since  that  date/ 
when  there  were  490  whose  population  was  between  5,000  and  15,000. 

And  there  are  other  vast  sums  annually  expended  for  purposes 
distinctly  municipal,  and  in  which  the  members  of  this  Society  are  deeply 
interested,  but  which  it  is  the  almost  universal  custom  to  leaVe  to  private 
enterprise,  such  as  the  construction  and  operation  of  railways  for  urban 
and  interurban  travel,  the  supplying  of  light,  heat  and  power  j for  domestic 
and  manufacturing  purposes,  the  transmission  of  messages  by'  telegraph 
and  telephone,  and  the  building  of  subways  or  aerial  lines  for  the 
accommodation  of  the  necessary  electrical  conductors,  pneumatic  tubes, 
etc.;  in  short,  for  all  the  various  utilities  which  seem  to  have  become 
necessities  to  our  present  civilization.  All  of  these  enterprises  come  into 
contact  with  our  municipal  administration  at  so  many  points  that  it  has 
often  occurred  to  me  that  it  might  be  well  to  bring  the  men  engaged  in 
them  into  closer  touch  with  ourselves  through  the  medium  of  this 
Society,  so  that  the  great  problems  which  concern  us  may  be  more 
intelligently  studied. 

Now,  as  to  the  work  which  has  been  accomplished  by  the  Society 
during  the  four  years  which  have  followed  that  number  of  working  con- 
ventions (for  the  first  meeting  was  simply  one  of  organization) —  I  say 
working  conventions  advisedly,  for  they  have  not  furnished  excuses 
for  junkets;  and  while  it  has  been  a  genuine  pleasure  to  meet  personally 
and  in  a  social  manner  the  officers  of  the  seventy-five  cities  whose  names 
appear  upon  our  rolls,  the  most  conspicuous  features  of  these  meetings 
has  been  the  serious  work  which  has  been  accomplished.  One  notable 
result  of  this  can  be  seen  in  the  marked  tendency  toward  uniform  and 
better  practice  in  carrying  out  municipal  work  as  indicated  by  the 
specifications  which  have  been  prepared  during  the  last  two  years. 

If  you  in  Toronto  have  tried  some  new  and  successful  method  in 
street  or  sewer  construction,  in  street  cleaning,  lighting,  or  garbage  dis- 
posal, it  has  been  brought  out  in  open  discussion  or  personal  conversa- 
tion, and  you  will  find  next  year  that  it  has  been  adopted  in  cities 
hundreds  or  even  thousands  of  miles  distant. 

There  is  no  man  to  whom  an  opportunity  to  compare  notes  with 
those  of  like  occupation  is  more  necessary  than  the  municipal  officer. 
City-making,  while  one  of  the  oldest  of  man's  occupations,  is  still  a 
new  art,  and  what  were  a  generation  ago  considered  urban  luxuries  are 
now  necessities  to  the  humblest  inhabitant  of  our  great  cities.  The 
mtmicipal  officer  may  read  all  the  books  which  have  been  printed  upon 
the  science  of  municipal  government;  he  may  attend  lectures  by  all  the 
eminent  reformers:  but  what  he  wants  is  to  be  able  to  see  things  as  they 
are,  not  as  some  one  else  thinks  they  ought  to  be.  These  conventions 
have  afforded  just  this   opportunity.     Busy   men  have   dropped   for  a 
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few  days  the  routine  drudgery  of  their  offices  and  have  met  together  to 
see  how  others  are  solving  the  same  problems  upon  which  they  are 
engaged. 

The  Society  is  also  to  be  congratulated  upon  the  consistency  with 
which  it  has  acHiered  to  the  objects  set  forth  in  its  Constitution.  These 
objects  are  eminently  practical,  and  are  described  as  "the  dissemination 
of  information  and  experience  upon,  and  to  promote  the  best  methods 
to  be  employed  in  the  management  of  municipal  departments  and  in 
the  constructidn  of  municipal  works.'' 

These  objects  have  been  kept  steadily  in  view,  and  our  conventions 
have  not  been  used  for  the  exploitation  of  wild  theories  of  municipal 
government,  nor  as  a  means  of  advertising  for  those  who  have  goods 
to  sell  or  political  reputations  to  achieve. 

And  now  a  few  words  as  to  the  future.  The  printed  reports  of  our 
conventions  contain  probably  the  most  valuable  collection  of  papers  on 
municipal  works  which  are  published  in  any  one  volume.  The  high 
character  of  this  publication  must  be  maintained,  and  it  must  be  brought 
to  the  attention  of  municipal  officers  in  all  parts  of  the  country.  I 
would  suggest  to  the  Executive  Committee  the  advisability  of  adver- 
tising the  next  issue  of  our  proceedings,  offering  it  to  subscribers  at  a 
price  somewhat  greater  than  that  charged  to  members.  I  believe  that 
a  more  general  distribution  of  these  proceedings  would  add  materially 
to  our  membership. 

During  the  coming  year  the  12th  U.  S.  Census  will  be  taken,  and 
it  has  been  frequently  suggested  that  the  Census  will  not  be  complete 
unless  it  includes  statistics  concerning  municipal  government  and 
improvements.  I  think  the  crude  facts  I  have  already  given  you  leave 
no  question  as  to  the  importance  of  the  matter,  and  demonstrate  that 
such  information  is  worthy  of  an  important  place  in  the  federal  Census. 
It  has  been  contended  that  such  statistics,  to  be  of  any  value,  must  be 
accurate  and  exhaustive,  and  that  it  is  well  nigh  impossible  to  secure 
complete  information  upon  such  subjects,  owing  to  the  indifference  of 
municipal  officers,  or  their  unwillingness  to  take  the  trouble  to  collect 
and  furnish  such  information.  I  recognize  from  my  own  limited  experi- 
ence the  difficulties  of  the  task,  but  feel  that  its  great  importance  is 
worthy  of  the  effort,  and  that  this  Society  can  render  valuable  assistance 
to  the  federal  authorities  in  this  work.  I  have  written  to  the  Superin- 
;  tendent  of  the  Census,  assuring  him  of  the  co-operation  and  assistance 

J  of  the  Society  in  case  he  attempts  to  collect  such  statistics,  and  he  has 

I  in  reply  stated  that  the  four  great  items  of  population,  vital  statistics, 

r,  agricultural  and  manufacturing  schedules  will  be  finished  before  special 

l^  subjects  are  taken  up.     He  further  says  that  when  the  time  comes  for 

^.  taking  up  such  subjects  he  will  be  glad  to  consider  our  offer  and  has 
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no  doubt  that  we  will  be  able  to  be  of  great  service  in  furnishing 
information  concerning  the  cities  of  the  country. 

We  stand  to-day  upon  the  threshhold  of  a  new  century.  Looking 
behind  lis  we  note  the  wonderful  development  of  our  Nineteenth  Century 
cities,  not  only  in  this  country,  but  over  the  entire  world.  Will  this 
development  continue,  and  will  the  people  of  the  world  continue  to 
mass  themselves  by  the  millions  in  our  great  cities?  If  so,  the  municipal 
of]Bcers  will  be  those  who  bear  the  greatest  responsibilities,  and  men 
who  have  been  tried  and  found  efficient  will  be  retained  in  office;  and 
we  will  not  see,  as  we  have  during  the  past  year,  three  important 
officers  in  the  three  most  progressive  cities  of  our  gfreat  Northwest 
allowed  to  retire  after  many  years  of  faithful  and  efficient  service, 
because  they  were  not  in  political  sympathy  with  their  Mayors. 

Much  satisfaction  can  be  derived  from  the  admirable  administration 
during  the  past  year  of  the  cities  in  Cuba  and  Porto  Rico  by  the  trained 
officers  of  the  United  States  army.  Their  affairs  have  been  conducted 
With  notable  efficiency,  and  the  improvements  inaugurated  have  been 
remarkable.  If  this  high  standard  is  maintained,  it  is  not  unreasonable 
to  expect  that  this  system  will  be  copied  by  our  home  cities,  and  the 
parent  government  can  learn  a  valuable  lesson  from  the  work  done  in 
the  colonies. 

As  we  look  forward  dim  figures  appear  through  the  mists  of  futurity, 
bearing  different  legends — social  reform,  the  brotherhood  of  man,  uni- 
versal peace,  sound  finance,  national  ownership  of  railways,  and  many 
others.  Some  walk  with  faltering  step,  uncertain  of  their  place  upon 
this  stage;  but  one  figure,  more  commanding  than  the  rest,  bears  the 
legend:  "Municipal  administration."  Among  the  jewels  in  her  crown 
are,  wise  economy,  fidelity  to  public  trust,  good  sanitation,  civic  pride, 
sure  tenure  of  office  for  faithful  employees.  Is  this  only  an  illusion? 
It  must  be  realized  if  our  people  are  to  appreciate  the  importance  of  the 
problems  which  confront  them.  In  helping  them  to  such  a  realization 
this  Society  can  play  an  important  part,  and  I  earnestly  hope  it  may 
materially  contribute  to  that  end. 

The  President:  The  next  business  is  the  report  of  the 
Secretary. 

The  Secretary,  Mr.  D.  L.  Fulton,  read  the  following  report: 

REPORT  OF  THE  SECRETARY. 

Allegheny,  Pa.,  Sept.  30,  1899. 
To  THE  American  SoaETY  of  Municipal  Improvements: 

Sirs:    I  have  the  honor  to  present  the  following  report  as  Secretary 
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for  the  past  year,  beginning  October  lo,  1898,  and  closing  September 

30,  1899: 

Receipts. 

Initiation  fees  from  four  cities $20.00 

Dues  from  89  members  at  $5.00  each 445.00 

Dues  from  three  members  at  $3.00  each 9.00 

Sale  of  nine  reports,  1895 2.25 

Sale  of  four  reports,  1896 4.00 

Sale  of  twenty  reports,  1897 20.00 

Sale  of  128  reports,  1898 128.00 

One  certificate  of  membership i.oo 

One-eighth  page  advertisement 5.00 

One-fourth  page  advertisement,  three  at  $7.00 21.00 

One-half  page  advertisement,  nine  at  $12.00 loSxx) 

Full  page  advertisement,  twelve  at  $20.00 240.00 

Outside  cover  page  advertisement 30.00 

Total $1,033.25 

Disbursements. 

Nov.  I,  1898.,  paid  Treasurer  Kennedy $306.25 

Dec.  2.    1898,  paid  Treasurer  Kennedy 13525 

Feb.  6,    1899,  paid  Treasurer  Kennedy 34  25 

Mar.  13,    1899,  paid  Treasurer  Kennedy 88.00 

Mar.  15,    1899,  paid  Treasurer  Kenmedy. S7.0O 

^lar.  17,    1899,  paid  Treasurer  Kennedy : 60.00 

April     7,  1899,  paid  Treasurer  Kennedy 31.00 

April  15,  1899,  paid  Treasurer  Kennedy 59-75 

May  II,    1899.  paid  Treasurer  Kennedy 66.00 

May  13,    1899,  paid  Treasurer  Kennedy 26.00 

July  20,    1899,  paid  Treasurer  Kennedy 78.00 

July  28,    1899,  paid  Treasurer  Kennedy 20  00 

Aug.  19,   1899,  paid  Treasurer  Kennedy 71-75 

Total $1,033.25 

Recapitulation. 

Total  receipts,  Oct.  10,  1898,  to  Sept  30,  1899 $1,033.25 

Amounts  sent  Treasurer  Kennedy  during  same  dates....  1,033.25 

I  am  very  glad  to  be  able  to  report  that  the  receipts  during  the  past 
year  have  been  sufficient  to  pay  all  bills  and  clear  up  a  small  debt  which 
was  against  the  Society,  so  that  we  enter  upon  the  present  year  with 
a  small  balance,  and  this  fact  is  due  to  the  untiring  eflForts  of  our  Presi- 
dent, and  some  of  the  Executive  Committee  who  helped  the  President 
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carry  out  a  suggestion,  viz.,  to  solicit  some  advertisement  for  our  annual 
report,  and  my  report  will  show  that  without  the  money  collected  for 
these  advertisements  we  would  have  been  short  of  money  to  carry  on 
the  work  during  the  year. 

During  the  past  year  I  have  carried  on  the  correspondence  of  the 
Society,  answered  all  inquiries  made  about  our  work,  and  used  my 
best  efforts  to  further  the  interests  in  a  society  which  I  believe  has 
been  of  much  benefit  to  all  its  members,  as  well  as  the  officers  of  many 
cities  who  have  not  taken  an  active  interest  in  the  Society. 

My  offi<:ial  duties  do  not  allow  me  to  give  as  much  time  to  the 
Society  as  one  who  has  no  other  employment,  and  I  believe, if  the  Society 
was  in  a  financial  position  to  employ. a  secretary  who  could  give  his 
undivided  attention  to  the  work,  that  the  membership  could  be  materially 
increased. 

I  have  to  report  that  the  entire  issue  of  the  report  of  1896  has  been 
exhausted.  As  it  contained  a  report  of  the  cost  and  maintenance  of 
electric  light  plants,  it  was  in  great  demand  while  it  lasted.  One  other 
reason  why  it  was  exhausted  so  soon  was  that  the  Secretary  was 
instructed  to  send  one  report  to  the  Mayor  of  each  city  represented  that 
year,  which  took  some  seventy-five  copies. 

The  printing  of  the  report  last  year  was  accomplished  in  a  very 
shcu't  time  after  the  convention  adjourned.  This  was  possible  from  the 
fact  that  it  was  handled  quickly  by  all  of  the  Executive  Committee,  who 
looked  over  the  report  before  it  went  to  the  printer's  hands. 

The  President,  Mr.  Lewis,  and  Messrs.  Van  Duyne,  Herrmann  and 
Benzenberg  gave  considerable  of  their  time  to  the  preparation  of  the 
work,  and  the  excellence  of  the  report  and  quickness  with  which  it 
was  printed  is  due 'to  them. 

Besides  notifying  the  members  of  the  present  meeting,  sending  out 
programs,  etc.,  I  have  sent  notices  to  several  hundred  people  whose 
names  I  have  secured  during  the  past  year  from  correspondence  and 
from  members  of  the  Society,  in  the  hopes  that  we  might  interest  city 
officials  in  our  work. 

I  desire  to  thank  the  officers  and  members  of  the  Society  for  their 

kind  assistance  during  the  past  year. 

I  am,  most  respectfully, 

D.  L.  FULTON, 

Secretary. 

The  S?:cretary:  I  might  state,  in  reference  to  those  three 
items  of  $3  each,  making  a  total  of  $9,  that  the  annual  dues 
previous  to  this  past  year  were  $3,  and  that  a  number  of  the 
members  ^vho  did  not  attend  the  Washington  Convention  sent 
me  $3  each.     I  then  notified  them  all  that  the  dues  had  been 
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increased  to  $5,  and  they  alj  responded  with  the  extm  $2,  except 
these  three  gentlemen.  This  explains  the  reason  why  there  are 
those  three  payments  of  $3  each  for  dues. 

On  motion,  the  report  of  the  Secretary  was  referred  to  the 
Finance  Committee. 

The  Ps  ESI  dent:  The  report  of  the  Treasurer  is  now  in  order. 
Mr.  Kennedy,  our  Treasurer,  is  again  unable  to  attend  the  Con- 
vention, but  he  has  sent  a  copy  of  his  report,  apparently,  to  all 
the  members  of  the  Executive  Committee.  The  Secretary  will 
now  read  the  Treasurer's  report. 

The  Secretary  :  I  have  the  report  of  the  Treasurer,  together 
with  the  receipted  bills. 

The  Secretary  read  the  report  of  the  Treasurer,  as  follows: 

REPORT  OF  THE  TREASURER. 

To  THE  Honorable  the  Finance  Committee  of  the  American 
Society  of  Municipal  Improvements,  in  Session  at  Toronto, 
Canada,  October,  iSgp. 

The  undersigned  hereby  exhibits  an  account  of  his  receipts  and  dis- 
bursements as  Treasurer  of  the  said  Society  during  the  fourth  year  in 
which  he  has  served  in  that  capacity,  beginning  October  26,  189^ 

Cash  Receipts. 
1898. 

Oct.  26.  ...Amount  cash  on  hand  as  per  settlement  approved  by 

your  Finance  Committee  in  session  at  Washington...  $6.72 

Nov.  4th.. .  From  D.  L.  Fuhon,  Secretary ^.2$ 

Dec.  5th. . .  From  D.  L.  Fulton,  Secretary 135-25 

Dec.  Qth.. .  From  N .  P .  Lewis,  President  A .  S  M .  1 20.00 

1899. 

Feb.  8th. . .  From  D.  L.  Fulton,  Secretary 34.25 

Mar.  15th.. From  D.  L.  Fulton,  Secretary 88.00 

Mar.  1 7th.. From  D.  L.  Fulton,  Secretary 57.00 

Mar.  20th.. From  D.  L.  Fulton,  Secretary 60.OD 

Apr.  nth. .  From  D.  L.  Fulton,  Secretary 31.00 

Apr.  17th. . From  D.  L.  Fulton,  Secretary 59.75 

May  13th. .  From  D.  L.  Fulton,  Secretary 66.00 

May  15th. .  From  D.  L.  Fulton,  Secretary 26.00 

July  22d..  .From  D.  L.  Fulton,  Secretary 78.CO 

July  31st.. .  From  D.  L.  Fulton,  Secretary 20.00 

Aug.  2ist. . From  D.  L.  Fulton,  Secretary 71-75 

$1,05997 


AMERICAN  SOCIETY  OF  MUNICIPAL  IMPROVEMENTS.  3 1 

Disbursements. 
1898. 

Nov.  i5th..Pa;d  John  E.  Rowe  &  Son,  Newark,  acct.  approved 

by  Van  Duyne  and  Fulton $28.25 

Nov.  15th.. Paid  T.   A.    McNairy,   acct.    approved   by   Lewis   & 

Fulton 5.25 

Nov.  15th.. Paid  D.  L.  Fulton,  acct.  approved  by  Fulton  &  Lewis         5.25 

Nov.  15th.. Paid  D.  L.  Fulton,  Secretary,  salary  for  1897 ico.oo 

Nov.  15th.. Paid  Harrison  Van  Duyne,  acct.  approved  for  amount 

advanced  by  him  to  A .  S .  M .  I.  in  1898 100.00 

Dec.  6th. . .  Paid  Wm.  Herbert  Smith,  acct.  for  reporting  proceed- 
ings of  meeting  in  1898,  approved  by  Lewis  &  Fulton     112.00 
Dec.  17th.. Paid  Brown,  Bierce  Co.,  Dayton,  acct.  approved  by 

Lewis,  Fulton  and  Herrmann 16.50 

Dec.  22d.. .  Paid  Commercial  Gazette  Job  Printing  Co.,  acct.  ap- 
proved by  Lewis,  Fulton  and  Herrmann 47-50 

1899. 
Feb.  7th . . .  Paid  Freidenwald  Co.,  on  acct.  approved  by  Lewis, 

Fulton  and  Herrmann 50.CO 

Feb.  8th. . .  Paid  on  same  account 35-oo 

Mar.  15th. .  Paid  balance  on  same  account 5.00 

Mar.  i8th..Pai<i  D.  L.  Fulton,  Secretary,  acct.  approved  by  Lewis       21.85 
Mar.  i8th..Paid   Swain   &  Tate   Co.,   on  acct.   (for  $333.45)   ap- 
proved by  Lewis,  Fulton  and  Benzcnberg '  100.00 

Mar.  2ist. .Paid  Swain  &  Tate  Co.,  on  same  account 58.45 

Apr.  i8tli. .  Paid  Swain  &  Tate  Co.,  on  same  account 100.00 

May  15th. .Paid  Swain  &  Tate  Co.,  balance  of  same  account-  • . . . .       75-00 
May  15th. .  Paid  N.  P.  Lewis,  acct.  for  sundry  expenses,  approved 

by  Fulton  and  Lewis I5i5 

Sept.  i8th..Paid  D.  L.  Fulton,  Secretary,  salary  for  1898 100.00 

$975.20 

RECAriTULATION. 

Total  receipts: 

From  D.  L.  Fulton,  Secretary $1,03325 

From  N.  P.  Lewis,  President 20.00 

From  balance  in  1898 6.72 

$1,059.97    $1,059.97 
Total  disbursements 975-20 


Balance  on  hand $8477 

The  balance,  $84.77,  is  now  in  the  Fourth  National  Bank  of  Nash- 
ville, Tenn.,  subject  to  check  or  order  of  the  Society. 
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Appended  hereto  is  a  schedule  showing  the  sources  from  which 
all  money  for  the  year  was  received. 

Vouchers,  receipts,  etc.,  for  money  paid  out  by  the  Treasurer  daring 

the  year,  are  herewith  presented.     The  salary  of  the  Secretary,  D.   L. 

Fulton,  for  1898,  was  paid  on  the  authority  of  a  letter  of  N.  P.  Lewis, 

President,  dated  September  15,  1899. 

Respectfully  submitted, 

JOHN  L.  KENNEDY, 

Treasurer,  A.  S.  M.  I. 
October  3,  1899. 

The  sources  from  which  the  said  money  was  derived  are  as  fol- 
lows, viz.: 

1898. 
Oct.  26th.  .Amount  on   hand  as   per  Treasurer's   report,   ap- 

pff.ved  by  ihi*  Committee ,.  $6.72 

Nov.  4th... From  Secretary  Fulton  as  per  letter  Nov.  i,  1898, 
sundry  checks,  viz.: 

University  of  Illinois $1.25 

Capt.  L.  H.  Beach 30«> 

August  Herrmann 50.00 

Andrew  Rosewater 3.00 

W.  N.  Chancellor 30.CO 

John  L.  Kennedy 5.00 

VVm.  Leftwich,  Jr.. 5.CO 

N.  Y.  draft  for 182.00 

—       $306.25 

Dec.  5th... From  Secretary  Fulton  as  per  letter  December,  '98, 

sundry  checks,  viz.: 

Check  of  D.  L.  Fulton. $50.00 

David  Folz  Asphalt  Co 7.0D 

A.  N.  Talbot 5.00 

Hanover  National  Bank 2.00 

S.  E.  Monroe 2.00 

Edward  B.  Guthrie 5.00 

Geo.  L.  Snyder 5.00 

Horace  Andrews 2.25 

Fred  Gittings 3.00 

Robt.  E.  McMath 5.00 

Bank  of  Hamilton 5.00 

John  F.  Stark 5.00 

Treasurer  of  Grand  Rapids 10.00 

Cornelius  B.  Gold i.oo 

Treasurer  Industrial  University i.oo 
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Fred  Gittings 2.00  ^ 

Street  and  Sewer  Dept.,  Wilmington,  Del 5.00 

Allegheny  money  order 20.00 

$135.25 

Dec.  9th. ..  From  N.  P.  Lewis,  President  A.  S.  M.  I.  as  per 

letter  December  7,  1898,  check  for  advertisement  in 

report   of    Convention,    from   the    Eastern    Paving 

Brick  Co : 20.oa 

1899. 

Feb.  8th . . .  From  Secretary  Fulton  as  per  letter  February  6, 

1899,  sundry  checks: 

Check  of  M.  L.  Holman,  St.  Louis,  Mo $500 

Check  of  city  of  Newport,  Ky 6.00 

Check  of  Jacob  A.  Harman,  Peoria,  111 5.00 

Forest  City  National  Bank,  N.  Y.,  draft 3.25 

Check  of  D.  L.  Fulton,*  Sec'y,  Allegheny,  Pa.  15.00 

34.25 

Mar.  isth..From  Secretary  Fulton  as  per  letter  March  13,  1899, 

sundry  checks,  viz.: 

Compagnie  Generale  des  Asphaltes  de  France, 

Ld.,  New  York $12.00 

The  Alcatraz  Company,  New  York 20.00 

Meacham  &  Wright,  Chicago 12.00 

Wm.  Beckert,  Alleglieny 12.00 

Mack  Manufacturing  Co.,  Pittsburg 20.00 

N.Y.  draft  from  G.  H.  Benzenberg,  Milwaukee  12.00 

88.00 

Mar.  17th.. From  Secretary  Fulton  as  per  letter  March  15,  1899,    % 

sundry  checks,  viz.:  * 

The  Fairbanks  Co.,  New  York 20.00 

The  Wilson  &  Baillie  Mfg.  Co.,  Brooklyn 20.00 

The  Barber  Asphalt  Paving  Co.,  New  York. . .  12.00 

Sto well  &  Cunningham,  Albany,  N.  Y 5.00 

57.00 

Mar.  20th..  From  Secretary  Fulton  as  per  letter  March  17,  1899, 

check  of  August  Herrmann 60.00 

Apr.  nth.. From  Secretary  Fulton  as  per  letter  April  7,  1899. 

sundry  checks,  viz.: 

Warren-Scharf  Asphalt  Paving  Co 2.00 

K  A.  Fisher,  City  Engineer,  Rochester,  N.  Y.  11.50 
Munibipal  Engineering  Co.,  Indianapolis 12.00 

Buffalo  Pitts  Co.,  Buffalo,  N.  Y 12.00 

N.  P.  Lewis,  C.  E.,  Bropklyn,  N.  Y 5.00 

$42.50 
Fisher  check  returned  for  endorsement 11.50 

3  —     31.00 
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Apr.  17th.. From  Secretary  Fulton  as  per  letter  April  15,  viz.: 

W.  C.  Oastler $20.00 

Chas.  L.  Parmele,  New  York 2.«5 

Milwaukee  Cement  Co.,  Milwaukee,  Wis 20.00 

N.Y.  draft  from'E.W.  Boynton,  Davenport,  la.    3.00 

City  warrant,  city  of  Niagara  Falls,  N.  Y 2.00 

City  warrant,  Grand  Rapids,  Mich i.co 

Also-,  Fisher  check  returned 11.50 

May  13th. .  From  Fulton,  Secretary,  as  per  letter  May  11,  1899, 
sundry  checks,  viz.: 

Denver  Water  Co.,  N.  Y.  draft  April  15,  1899  $2.00 
N.  Y.  draft  from  Buffalo,  N.  Y.,  April  28,  1899  20.00 
Lawrence  Cement  Co.,  N.  Y.,  April  27,  1899. .  12.00 

Western  Paving  Co.,  May  5,  1899 20.00 

Engineering  News  Pub.  Co'.,  N.  Y.,  May  3. .. .  12.00 

May  15th.. From  Fulton,  Secretary,  as  per  letter  May  13,  1859, 
sundry  checks,  viz.: 

Dept.  Public  Works,  Buffalo $6.00 

N.  Y.  &  Bermudez  Co.,  N.  Y; 20.00 

July 22d... From  Fulton,  Secretary,  as  per  letter  July  20,  1899, 
sundry  checks,  viz.: 

Improved  Street  Sweeper  Ca,  Pittsburg $20.00 

A.  T.  Byrne,  Brooklyn i.oo 

Columbia  Construction  Co.,  New  York 20.00 

1     Commercial  Wood  &  Cement  Co.,  Glens  Falls  30.CO 
Assyrian  Asphalt  Co.,  Chicago 7.00 


59.75 


66.00 


26.00 


78.00 


July 31  St.. From  Fulton,  Secretary,  as  per  letter  July  28,  1899, 
sundry  checks,  viz.: 
Sherrerd  and  French,  Newark,  N.  J 20.00 

Aug.  21  St.. From   Fulton,   Secretary,  as  per  letter  August   19, 
1899,  sundry  oh€?cks,.viz.: 

A.  P.  Smith  Mfg.  Co.,  Newark,  N.  J $12.00 

D.  L.  Fulton,  Allegheny,  Pa. 33-50 

Geo.  W.  Tillson,  Brooklyn,  N.  Y 6.25 

W.  K.  Eldridge,  Lafayette,  Ind. 20.00 

71.75 


$1,059.97 

The  Secretary:    These  accounts  for  disbursements  have  all 

been  approved  by  the  President  and  Secretary,  as  provided  by 

the  Constitution,  where  they  have  not  been  ordered  by  the  Society. 
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On  motion,  the  report  of  the  Treasurer  was  referred  to  the 
Finance  Committee: 

RFI'ORT  OF  THE  EXECUTIVE  COMMITTEE. 

The  President:  The  Executive  Committee  had  a  very  brief 
session  this  morning  and  had  one  or  two  important  matters  to 
■discuss,  but  did  not  get  very  far  in  the  discussion.  The  Committee 
proposes  to  have  an  adjourned  meeting  at  the  close  of  this  morn- 
ing's session  of  the  Convention,  and  I  doubt,  therefore,  if  the 
Committee  can  make  a  report  at  the  present  time.  Would  you 
suggest,  Mr.  Benzenberg,  that  any  of  the  matters  we  were  dis- 
cussing be  brought  before  the  Convention  now? 

• 

Mfe.  Bh'NZENBERG:  I  would  suggest  that  you  outline  to  the» 
members  what  has  been  under  discussion  and  consideration  bv 
the  Executive  Committee,  so  that  they  may  think  over  the  matter 
and  be  able  to  discuss  and  take  action  upon  it  later.  I  think 
that  all  should  giye  the  .subject  some  thought  and  have  an  oppor- 
tunity to  discuss  it. 

The  President:  If  you  wish  me  to  make  a  statement,  I  will 
do  so.  The  subject  which  Mr.  Benzenberg  refers  to  is  one  which 
has  been  considered  by  the  members  of  the  Executive  Committee 
during  the  past  year,  and  it  is  as  to  the  advisability  of  giving  out 
advance  copies  of  papers  prepared  for  these  conventions  before  the 
publication  of  our  proceedings — ^whether  or  not  requests  by  repre- 
sentative.i  of  technical  journals  or  papers  for  such  papers  should 
be  acceeded  to  by  the  Committee  presenting  them,  or  by  any 
officer  of  our  Society.  You  are  all  aware  that  under  the  Consti- 
tution (Section  4,  Article  7),  "All  papers,  drawings  and  so  forth 
*  *  *  *  "  shall  be  and  remain  the  property  of  the  Society."  The 
question  was  raised  during  the  past  year,  whether  it  would  not 
be  wise  to  copyright  our  reports.  If  this  were  done,  of  course 
the  giving  out  of  advance  copies  of  papers  would  be  prohibited. 
I  certainly  believe  that  the  indiscriminate  publication  of  these 
papers  should  be  stopped,  and  tihat  if  any  journal  wants  to  print 
them   it   should  make   application   to   the   Society   through   its 
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proper  ofticers;  and  the  Society  can  then  do  as  it  pleases.     A 
definite  line  of  policy  should  be  settled  by  this  Convention. 

The  question  is,  would  it  make  our  reports  of  more  value 
to  have  them  copyrighted?  Would  they  be  sought  after  if  they 
were  not  quite  so.  easy  to  get?  Or  would  it  pay  us  better  to 
give  our  papers  as  broad  a  circulation  as  possible?  Of  course, 
we  do  not  like  to  feel  that  we  are  furnishing  material  to  fill  two* 
or  three  magazines  gratuitously  for  a  month  or  two  with  inter- 
esting and  useful  reading  matter.  It  seems  hardly  fair  that  we 
should  do  so,  especially  (as  I  have  known  to  be  the  case)  where 
these  papeVs  have  been  printed  without  the  slightest  acknowledg- 
ment. In  my  opinion,  any  journal  which  would  do  this  should 
never  be  furnished  with  another  paper  by  this  Society. 

This  is  the  questipn  to  which  Mr.  Benzenberg  refers,  and 
which  the  Committee  has  been  considering  and  on  w<hich  it  will 
probably  make  some  recommendation.  I  hope  you  will  give 
the  matter  careful  thought,  and,  when  the  question  comes  before 
us  in  Convention,  be  prepared  to  decide  upon  our  future  policy. 

Anoth'^r  question  is  that  of  advertising  our  Conventions  and 
increasing  our  membership.  Any  suggestions  or  any  inspirations 
from  any  member  of  the  Society  will  certainly  be  very  acceptable 
to  the  Executive  Committee. 

» 

SELECTION  OF  COMMITTEE  ON  NOMINATIONS  OF 
OPTICERS  AND  NEXT  PLACE  OF  MEETING. 

The  President:  It  ihas  occurred  to  me  that,  as  a  good 
many  of  the  delegates  that  will  no  doubt  arrive  cannot  be  present 
with  us  this  morning,  it  would  be  well  to  wait  till  we  have  a  little 
larger  representation  before  we  select  these  important  com- 
mittees. However,  I  will  abide  by  the  printed  program,  unless 
the  members  desire  otherwise.  I  would  like  to  have  an  expression 
of  opinion  from  the  members  of  the  Convention.  There  are 
two  committees,  composed  each  of  five  members,  which  under 
our  order  of  business  were  to  have  been  selected  this  morning. 
In  the  past  they  have  been  selected  in  the  evening,  but  it  was 
thought  wise  to  put  this  order  of  business  on  the  morning  program. 
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instead  of  a  paper,  in  order  to  give  the  Committee  a  little  more 
time  and  to  get  the  business  out  of  the  way.  Under  the  circum- 
stances, it  might  be  well  to  postpone  the  selection  of  the  commit- 
tees  till  this  afternoon  or  evening. 

Moved  and  seconded,  that  the  selection  of  the  committees  on 
nominations  of  officers  and  next  place  of  meeting  be  inade  the 
first  order  K.i  business  for  this  evening's  session.     Carried. 

The  President:  You  have  noticed  by  the  program  that 
to-morrow  morning  was  to  be  given  up  to  a  ride  about  the  city  and 
suburbs,  in  private  cars  furnished  through  the  courtesy  of  the 
Toronto  Railway  Company,  of  which  Mr.  E.  H.  Keating  is  Man- 
ager. I  am,  requested  to  state  that  the  time  fixed  for  the  starting 
of  these  cars  is  lo  o'clock  to-morrow  morning.  The  cars  will 
start  from  the  side-track  in  front  of  the  Union  Station,  on  Front 
Street;  it  will  be  necessary  to  start  promptly,  and  the  members 
are  requested  to  be  on  hand  at  lo  o'clock  sharp.  The  ladies  will, 
of  course,  be  expected  to  accompany  us,  and  we  hope  they  will 
all  do  so. 

Alderman  Saunders  wishes  me  to  state  that  the  City  Hall, 
between  7  and  8  o'clock  this  evening,  will  be  opened  and  lighted 
throughout  all  tJhe  corridors,  affording  an  excellent  opportunity 
for  the  inspection  of  the  building.  This  does  not,  of  course,  include 
the  offices,  which  are  open  to  the  public  at  all  times  through  the 
day,  from  9  a.  ra.  till  4:30  p.  m.  The  Council  of  the  city  will  be 
very  glad  to  have  us  go  through  tfie  building  and  see  the 
municipal  home  of  which  Toronto  is  so  justly  proud. 

On  motion,  the  meeting  adjourned  to  meet  at  2  o'clock  p.  m. 


TUESDAY,  OCTOBER  3d,   1899— AFTERNOON. 

The  President,  in  the  chair,  called  the  meeting  to  order. 

The  President:  We  cannot  wait  longer  for  our  2  o'clock 
delegates,^  but  will  proceed  with  the  regular  order  of  business  for 
th  afternoon.  The  first  report  on  the  program  is  that  of  the 
Committee  on  Electric  Street  Lighting,  by  Mr.  David  Hunter, 
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Superintendent  of  the  Allegheny  Electric  Light  Plant  of  Alle- 
gheny, Pa.  Mr.  Hunter  is  not  present,  but  the  Secretary  has  Mr. 
Hunter's  report,  which  he  will  now  read  to  you. 

The  Secretary  read  the  report  of  the  Committee  on  Electric 
Street  Lighting,  as  follows: 

REPORT  OF  THE  COMMITTEE  ON  ELECTRIC  STREET 

LIGHTING. 

Toronto,  Canada,  October  3,  1899. 

To  THE  American  Society  of  Munictpal  Improvements: 

Gentlemen: 

Your  Committee  on  Electric  Street  Lighting  begs  your  indulgence 
in  offering  its  report,  wliich  might  have  been  of  much  greater  interest 
ind  importance,  but,  owing  to  tardiness  on  the  part  of  the  Chairman, 
the  following  is  the  best  it  has  to  offer. 

Your  Committee  desires  to  call  your  attention  to  what  it  considers 
more  or  less  improper  methods  prevailing  in  the  matter  of  contracts 
existing  between  municipalities  and  lighting  companies  for  the  lighting 
of  the  public  highways  by  means  of  the  electric  arc  lamp. 

The  existing  form  of  contract  calls  for  a  certain  type  of  lamp,  com- 
mercially known  as  being  capable  of  rendering  1,200  or  2,000  candle 
power,  using  power  to  the  amount  of  330  and  480  watts  respectively, 
operating  under  normal  conditions,  and  for  which  the  municipality 
agrees  to  pay  a  fixed  price  per  lamp  per  annum,  same  to  be  in  service 
a  fixed  number  of  hours. 

With  the  above  form  of  contract  it  is  possible,  and  in  many  cases 
probable,  that  the  current  furnished  to  lamps  will  be  very  much  reduced, 
the  company  thereby  economizing  in  fuel,  carbons  and  apparatus,  while, 
the  municipality  suffers  a  corresponding  loss  in  illumination,  and,  as  a 
natural  consequence,  complaints  come  from  the  public  to  the  city  offi- 
cials, claiming  the  light  is  poor  and  it  is  not  getting  what  it  pays  for. 

Another  matter  requiring  some  attention  is  that  of  the  adjustment 
of  outages.  In  the  present  form  of  contract  it  is  customary  for  the 
company  to  allow  a  rebate  (corresponding  to  the  contract  price)  for 
all  lamps  not  burning.  This  has  the  appearance  of  being  fair  to  all 
concerned,  but  many  outages  occur  that  escape  the  notice  of  the  munici- 
pal officials,  even  under'  the  most  rig^d  methods  of  inspection,  and  all 
such  leaks  must  be  borne  by  the  municipality. 

Your  Committee  is  of  the  opinion  that  the  troubles  menfioned  may 
be  removed  entirely  by  the  adoption  of  the  meter  system,  under  which 
you  will  pay  only  for  current  used.    The  contracting  company,  being  in 
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the  business  to  sell  current,  will  then  find  it  to  its  interest  to  maintain 
normal  current  on  its  street  lighting  circuits  and  take  better  care  ol 
lamps,  in  order  to  reduce  outage  account. 

The  best  service  within  the  power  of  the  company  to  render  wiU 
then  b^  obtained  by  the  municipality,  with  but  slight  effort  on  the  part 
of  the  latter. 

With  the  adoption  of  the  meter  system  it  would  be  necessary  for 
the  rel^tesentative  of  the  municipality  to  have  access  to  the  meters 
operating  in  street  lighting  circuits,  enabling  him  to  take  two  daily 
readings  of  each  street  lighting  circuit  watt  meter — one  reading  previous 
to  lights  on,  and  one  at  the  time  lights  are  cut  off. 

Knowing  the  number  of  lamps  on  each  circuit,  and  wattage  of  same, 
daily  comparisons  should  be  made  between  meter  readings  and  approx- 
imately known  circuit  wattage,  and  it  will  then  be  possible  to  discover 
at  once  any  considerable  error  in  meter  and  have  same  rectified  imme- 
diately. In  making  above  comparisons  it  is  of  course  understood  that 
allowance  must  be  made  for  line  resistance,  makj/ig,  say,  two  miles  of 
circuit  of  average  construction  the  equivalent  of  one  arc  lamp.  In  other 
words,  a  circuit  ten  miles  long,  operating  60  arc  lamps,  may  be  com- 
puted for  wattage  as  having  65  lamps  in  circuit.  In  ordinary  practice 
the  above  will  be  found  approximately  correct. 

All  meters  should  be  calibrated  monthly. 

All  other  details  in  contracts  may  remain  as  at  present,  including 
that  of  rebate  for  outages,  except  that  the  contract  might  concede  a 
fixed  percentage  of  same;  and  anything  above  that  should  be  charged 
against  the  cpmpany  at  such  rate  as  may  be  determined  in  contract, 
provided  all  such  excess  outages  might  have  been  prevented  Cy  the 
exercise  of  proper  care. 

The  meter  system  will  necessitate  closer  observance  in  the  matter 
of  supervising  the  lighting  of  the  city,  as  it  will  prohibit  the  joint 
operation  of  public  and  commercial  circuits.' 

A  question  naturally  arising  in  the  event  of  the  adoption  of  the 
meter  system  is  that  of  price  per  Kilowatt  hour  for  current  used  under 
existing  service.  It  would  probably  be  as  well  to  leave  this  unanswered, 
knowing  as  we  do  that  local  influences  and  conditions  control  these 
matters,  as  may  be  seen  by  referring  to  tabulations  embodied  in  thii 
report.  However,  comparison  may  be  made  as  follows:  An  arc  lamp 
using  9.6  ampere  current  at  50  volts  (2,000-candle  power  so  called) 
consumes  power  at  the  rate  of  .480  Kilawatts  for  which  the  average 
cost  is  2.81  cents  per  lamp  hour  as  per  tabulation  of  78  cities  under 
contract,  or  at  the  rate  of  5.85  cents  per  Kilowatt  hour. 

Average  cost  per  2,000-candle  power  lamp  hour,  computed  from 
25  electric  plants  owned  and  operated  by  municipalities,  is  2.71  cents. 
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being  equivalent  to  4.51  cents  per  Kilowatt  hour.     Interest,  depreciation 
and  insurance  are  included  in  municipal  plant  cost  of  service. 

To  those  desiring  to  make  detailed  investigation  of  the  cost  of  elec- 
tric plants,  and  service  from  same,  the  accompanying  reports  of  the 
cities  of  Detroit  and  Allegheny  may  be  found  valuable. 

For  statistics  on  cost  of  street  lighting  your  Committee  beg  leave 
to  submit  the  following  bulletin,  compiled  by  the  League  of  American 
Municipalities,  and  issued  by  the  City  Government  Publishing*  Co.  of 
New  York. 

The  bulletin  is  of  recent  date  and  portrays  the  question  in  admirable 
manner. 

Statistics  on  Street  Lighting  by  Electricity. 

The  Bureau  of  information  of  the  League  of  American  Municipali- 
ties is  now  engaged  in  gathering  facts  regarding  the  cost  of  electric,  gas 
and  naphtha  street  lighting.  From  returns  already  in,  the  truth  of  which 
is  vouched  for  by  the  officials  of  the  various  cities  reported,  the 
accompanying  statistical  tables  on  cost  of  electric  street  lighting  have 
been  compiled.  A  total  of  107  contracts,  representing  105  cities  and 
twenty-five  municipal  electric  plants,  are  represented  in  these  tables. 

The. first  table  shows  twenty-nine  contracts  for  1,200-candle  power 
lights,  and  it  is  published  merely  for  the  purpose  of  drawing  a  com- 
parison between  the  cost  of  1,200  and  2,000-candle  power  lights.  It  is 
shown  that  the  average  price  per  lamp  hour  of  i,200-can3le  power 
lights  is  2.73  cents,  while  the  average  price  per  lamp  hour  of  2,000- 
candle  power  lights  is  2.81  cents — a  difference  of  only  eight  one-hun^ 
dredths  (.08)  of  a  cent. 

Passing  on  to  the  second  table,  we  find  statistics  on  contracts  for 
2,000-candle  power  lights  from  seventy-six  cities,  situated  in  all  sec- 
tions of  the  ccMintry.  Des  Moines,  la.,  "and  Minneapolis,  Minn.,  each 
present  two  contracts,  one  for  all-night  lighting  and  the  otfier  for  the 
shorter  schedule.  In  both  of  these  cities,  it  will  be  observed,  the  cost 
of  lights  on  the  all-night  schedule  is  nine-tenths  (.9)  of  a  cent  per  hour 
less  than  that  of  lights  burned  but  2,250  hours  a  year. 

For  the  convenience  of  those  who  desire  to  study  comparisons,  the 
seventy-eight  contracts  have  been  arranged,  according  to  cost  per  lamp 
hour,  in  six  groups.  All  those  showing  a  cost  per  lamp  hour  of  less 
than  i.S  cents  areplaced  in  group  No.  i;  from.  1.50  to  2  cents  per  hour 
in  group  No.  2;  from  2  to  2.5  cents  per  hour  in. group  No.  3;  from  2.5 
to  3  cents  per  hour  in  grouf>  No.  4;  from  3  to  3.5  cents  per  hour  in 
group  No.  5,  and  over  3.5  cents  per  hour  in  group  No.  6. 

As  2.81  cents  is  the  average  price  per  lamp  hour  of  the  seventy-eight 
contracts,  group  No.  4  (from  2.5  to  3  cents)  is  taken  as  the  average 
group.     Now,  as  to  the  life  of  contract,  which  is  said  to  have  some 
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bearing  on  the  price,  we  find  fourteen  cities  with  contracts  expired 
or  without  time  limit;  fourteen  contracts  for  one  year;  three  for  two 
years;  ten  for  three  years;  twenty-four  for  five  years;  one  for  nine  years, 
nine  for  ten  years;  one  for  twenty  years,  and  two  for  twenty-five  years. 
Relating  to  prices,  three  of  the  gne-year  contracts  are  in  the  average 
group,  four  below  and  seven  above  the  average;  two  of  the  two-year 
contracts  are  in  the  average  group  ami  the  other  below  the  average; 
one  of  the  three-year  contracts  is  in  the  average  group,  five  below  and 
four  above;  four  of  the  five-year  contracts  are  in  the  average  group, 
twelve  below  and  eight  above;  the  nine-year  contract  is  above  the 
average;  two  of  the  ten-year  contracts  are  in  the  average  group,  two 
below  and  five  above;  the  twenty-year  contract  is  above  the  average; 
one  of  the  twenty-five  year  contracts  is  in  the  average  group  and  the 
other  below.  Looking  at  this  item  in  another  way,  we  find  50  per  cent, 
of  the  one-year  contracts,  40  per  cent,  of  the  three-year  contracts,  33H 
per  cent,  of  the  five-year  contracts,  55  per  cent,  of  the  ten-year  cohtracts 
and  100  per  cent,  of  the  twenty-year  contracts  above  the  average  price. 

These  statistics  cannot  be  made  to  snow  that  the  number  of  lights 
supplied  under  each  contract  has  anything  to  do  with  making  the  price. 
For  instance.  Providence,  with  1,891  lights,  pays  3.19  cents  per  lamp 
hour,  while  Newark,  with  nearly  as  many  lights,  pays  but  2.45  cents. 
Baltimore,  with  1,369  lights,  pays  3.19  cents, .while  Buffalo,  with  2,550 
lights,  pays  only  2.53  cents.  Brattleboro,  Vt.,  with  49  lights,  pays  4.5 
cents,  while  Easton,  Pa.,  with  41  lights,  pays  only  ia  cents.  Compari- 
sons like  these  may  be  drawn  from  the  table  indefinitely.  Louisville, 
Newark,  Buffalo,  Baltimore,  New  Orleans  and  Providence,  each  of 
which  has  1,000  lights,  pay  more  per  lamp  hour  than  their  respective 
neighbors.  Owensboro,  Easton,  Olean,  Allentown,  Natchez  and  Worces- 
ter, with  an  average  of  less  than  200  lights  each. 

The  difference  in  the  cost  of  coal  at  various  points  accounts  in  a 
way  for  the  disparity  in  the  prices  of  lights,  yet  it  does  not  furnish  a 
satisfactx)ry  accounting.  Lima  and  Sandusky,  neighboring  cities,  with 
the  pri(fe  of  coal  about  the  same,  and  with  about  the  same  number  of 
lights,  pay  4  cents  and  2.18  cents,  respectively,  per  lamp  hour  for  elec- 
tricity. Belfast  and  Auburn,  Me.,  furnish  another  such  example,  and 
still  others  may  be  picked  out  from  the  table.  Why  should  Providence, 
with  coal  at  $4  and  with  over  1,600  lights,  pay  3.19  cents  per  lamp  hour, 
while  Rutland,  Vt.,  with  coal  at  $4.50  and  with  only  125  lights,  pays  but 
2.40  cents  per  lamp  hour?  These  statistics  will  call  forth  many  such 
questions  as  that. 

The  table  showing  statistics  from  twenty-five  representative  munici- 
pal electric  plants,  none  of  which  does  commercial  business,   is   well 
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worth  Studying  in  comparison  with  the  contract  lighting  figures  griven 
in  the  ether  tables.    It  is  shown  that  the  cost  of  2,000-candIb  power  lamps 

under  municipal  owners^hip  in  twenty-flve  cities  averages  2.17  cents  per 

lamp  per  hour.  • 

NO.  i. 
Arc  Electric  Street  Lights — 1,200  Candle  Power — Contract  Prices. 

oirpY                          ^^'^  °'        ^^'  ^^  Hours  per  Per  Per  Hour 

Contract.     Lamps.  Year.  Tear.  Cents. 

Anniston,  Ala 2             55  2,250  $75-00  3.33 

Amsterdam,  N.  Y 5            154  3,800  94.50  2.4^ 

Beverly,  Mass 5            175  3,800  109.50  2.8S 

Cambridge,  Mass i            514  3,900  100.00  2.56 

Charleston,  S.  C •  o            112  2,179  100.00  4.58 

Charleston,  W.  Va i             86  2,250  72.00  3.20 

Chillicothe,  0 10           177  3,8oo  65.00  1.71 

Circleville,  0 10           121  2,700  75-00  2.77 

Chelsea,  Mass 5           200  3,8oo  .104.98  2.76 

Dover,  N.  H 5            130  2,000  67.00  3.35 

.Elmira,  N.  Y. 5            300  3,800  80.00  2.10 

Fort  Madison,  la o             87  2,250  67.50  3.00 

Fitchburg,  Mass 3         *  256  .3,800  110.00  2.89 

Gloversville,  N.  Y 5            118  3,800  92.59  2.43 

Hartford,  Conn 4           715  3,960  75.24  1.90 

Holyokc,  Mass '. ..     o           254  3,800  100.00  2.63 

Janesville,  Wis 3            156  3,800  65.00  1.73 

Kingston,  N.  Y 3            105  3,800  85.00  2.23 

Kearney,  Neb o             11  3,800  106.20  2.79 

Lafayette,  Ind 5            285  2,200  66.00  3.00 

Madison,  Wis 5            123  3,263  60.00  .         1.83 

Milford,  Mass 2             46  2,365  100.00  4.22 

New  Haven,  Conn 3           472  4,000  91-25  ^       2.28 

Newburg,  N.  Y i           274  3,800  96.22  2.53 

Newton,  Mass 3            188  3,360  100.00  2.97 

Norfolk,  Va 3           280  3,650  85.00  2.32 

New  London,  Conn i            loi  3,650  100.00  2.73 

Savannah,  Ga 5            502  3,650  72.00  1.97 

Stillwater,  Minn 0             16  2,250  96.00  4.26 

Total,  29  contracts;  average  price  per  lamp  per  hour,  2.73  cents. 
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NO.  II. 
Arc  Electric  Street  Ligrhting — 2,000  Candle  Power — Contract  Prices. 

f^rpY                         Life  of  No.  of       Hours  per          Per       Per  Hour 

^^'^^'                       Contract  Lamps.  Year.  Year.  Cents. 

Atlanta,  Ga 5  632  3,800  $85.00  2.23 

Allentown,  Pa i  142  3,800  100.00  2.63 

Asheville,  N.  C i  96  3,800  85.00  2.23 

Auburn,  Me 5  86  3,432  50.00  1.4s 

Baltimore,  Md 5  1,369  4,000  127.75  .  3'  19 

Buffalo,  N.  Y 5  2,550  3,948  100.00  2.53 

Butte,  Mont 3  133  3,800  144.00  3.78^ 

Belleville,  111 3  150  2,260  75.00  3.32 

Brattleboro,  Vt o  49  2,000  90.00  4.50 

Boone,  la : i  34  3,000  90.00  3-0O 

Belfast,  Me o  26  1,800  76.65  4.25 

Chicago.  Ill I  531  3,800  103.00  2.71 

Columbus,  Ga i  120  2,182  85.00  3.89 

Denver,  Ccl o  950  3,800  100.00  2.63 

Des  Moines,  la o  183  3,800  7500  1.97 

Davenport,  la 25  422  2,200  56.00  2.54 

Des  Moines,  la o  129  2,250  65.00  2.88 

Easton,  Pa i  41  3,800  49-50  1.30 

£.  St.  Louis,  Mo 10  144  3,800  100.00  2.63 

Fort  Wayne,  In d 5  260  2,250  100.00  ^  4.44 

Fort  Smith,  Ark 10  100  2,250       .      80.00  3.55 

Faribault,  Minn 5  44  2,000  51.00  2.55 

Grand  Rapids,  Mioh o  409  3,800  90.00  2.36 

Galesburg,  111 i  175      '     2,250  75.42  3.35 

Gainesville,  Tex 5  30  3,ooo  90.00  3.00 

Hot  Springs,  Ark 10  32  3,800  180.00  4.73 

Hopkinsville,  Ky o  40  3,800  92.10  '2.42 

Hutchinson,  Kan 10  34  2,500  100.00  4.00 

Haverhill,  Mass i  191  3,800  125.00  3.28 

Iowa  City,  la 5  100  2,700  72.50  2.68 

Joplin,  Mo 5  60  3,800  72.00  1.89 

Kansas  City.  Mo o  190  3,800  110.00  2.89 

Kenosha,  Wis.... 10  107  2,250  78.00  3.44 

Keokuk,  la 5  I43  2,250  75.00  3.33 

Louisville,  Ky '5  1,454  3,76o  84.00  2.23 

Lowell,  Mass 5  469  3,650  120.45  3.30 

Lockport,  N.  Y 2  255  3,800  78.00  2.05 

Lawrence,  Mass 3  222  2,000  90.00  4.50 
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nrrv                            Life  of  No.  of  Bonn  per           Per          Per  Hoar 
^**'- Contrect.  Lampe.  Year. Year. Cente, 

Lima,  0 9  171  2,250             90.00  4.00 

Leadville,  Col o  40  3,800  162.00  4.26 

Minneapolis,  Minn i  637  2,250             90.00  4.00 

Minneapolis,  Minn i  164  3,500  108.50  3.10 

Memphis.  Tenn 5  ^y  3,8oo             85.00  2.23 

Mobile,  Ala 5  206  3,800             88.00  2.31 

Mankato,  Minn 5  55  2,250             74.00  3.28 

Monomiiiee,  Mich o  68  2,250             58.82  2.61 

Massillon,  O o  125  2,000             65.00  3.25 

New  Orleans,  La 10  1,623  4,000  127.50  3.19 

Newark,  N.  J o  1,653  4,oio            98.55  2.45 

Nashville,  Tenn 10  382  3,800             85.00    -       2.23 

Natchez,  Miss -, 10  100  3,8op        .    103.00  2.71 

Omaha,  Neb 5  333  4,000  11450  2.86 

Oswego,  N.  Y 5  229  3,800             81.00  2.13 

Oil  City,  Pa 10  106  3,650             80.00  2.19 

Olean,  N.  Y 5  •  65  4,000             85.00  2.12 

Owensboro,  Ky 3  100  3,800             72.50  1.90 

Oskaloosa,  la 5  25  2,655             96.00  3.61 

Providence,  R.  1 20  r,89i  4,000  127.75  3-19 

Peoria,  111 2  436  3,800             98.00  2.57, 

Parkersburg,  W.  Va o  115  4,053             87.50  2.15 

Pana,  111 3  81  3,800             78.00  2.05 

Phoe*iixville,  Pa 5  27  3,800             90.00  2.36 

Parsons,  Kan 3  51  4,276             84.00  1.96 

Roanoke,  Va 3  140  4,380             76.65  1.75 

Richmond,  Ind ^25  181  3,900             90.00  2.30 

Rutland,  Vt o  125  3,800             91.25  2.40 

St.  Paul,  Minn i  257  4,000             93.63  2.34 

Salt  Lake  City,  UtaJi 3  401  3,800             72.00  1.89 

Sacramento,  Cal i  330  3,285  123.00  3.74 

Spokane,  Wash 5  200  3,800             48.00  1.26 

San  Antonio,  Tex 5  150  2,250             90.00  4.00 

Schenectady,  N.  Y i  203  4,000  103.00  2.57 

Salem,  Mass 3  180  3,864      '     130.00  3.36 

Sandusky,  0 5  165  4,000             87.50  2.18 

St.  Cloud,  Minn i  .  41  3,800             75.00  1.97 

Somerville,  Mass 2  '361  3,828  iip.oo  2.87 

Terre  Haute,  Ind 5  450  3,800             63.95  1.68 

Worcester,  Mass 3  610  3,900  116.80  2.99 

Total,  78  contracts;  average  price  per  lamp,  per  hour,  2.81  cents. 
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NO.  III. 

Municipal  Plants — 2,000  Candle  Pow«r  Lamps. 

(Five  per  -cent,  for  interest  and  4  per  cent,  for  depreciation  allowed 
in  every  case  in  calculating  cost  per  lamp.) 

^.m«.                                             No.  of  Hours  per  Cost  per     Cost  per 
^^^^' Lamps. Year. Year. Hoar. 

Allegheny,  Pa 1,237  3.976  $72-34  i-8i 

Aurora,  111 206  2,527  64.55  2.55 

Bay  City,  Mich 209  2,623  53.25  2.03 

Batavia,  N.  Y 103  3,407  65.22  1.91 

Bloomington,  111 310  2,713  74.33  2.74 

Columbus,  Ind 82  2,200  58.08  2.64 

Detroit,  Mich 1,882  3,786  79.65  2.I0 

Decatur,  111 156  2,179  48.40  2.22 

Dunkirk,  N.  Y 75  2,809  63.33  2.25 

Easton,  Pa 141  3,833  93.75  2.44 

Galveston,  Tex 300  3,000  82.93  2.76 

Goshen,  Ind 125  2,400  48.26  2.01 

Kalamazoo,  Mich 200  3*036  83.29  2.74 

Little  Rock,  Ark 212  2,453  50.28  2.04 

Marion,  Ind 118  2,200  53.95  2.45 

Meadville,  Pa 109  3,500  66.98  1.91 

Newark,  O 226  3,285  48.54  1.47 

Paducah,  Ky 120  4,000  71.09  1.77 

Rochelle,  111...; 40  2,179  55-22  3.53 

St.  Joseph,  Mo 369  2,700  63.79  2.35 

St.  Charles,  Mo 80  2,920  73.13  2.50 

Sherman,  Tex 64  4,015  68.00  1.69 

Topeka,  Kan 264  2,195  57.91  2.63 

Titusville,  Pa 114  4,000  57-94  1.44 

Wheeling,  W.  Va 450  4,000  67.00  1.67 

• 
Total,  25  plants;  average  cost  per  lamp  per  hour,  2.17  cents. 


GROUP  NO.  I— Three  Cities. 
Below  1.5  Cents  per  Lamp  Hour. 

Life  of 
■ Contract 

Auburn,  Me 5 

Easton,  Pa *. . .     I 

Spokane,  Wash 5 


No.  of 
Lamps. 


Coal  per 
Ton. 


86 

$4.00 

41 

2.85 

200 

1.50 
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GROUP  NO.  2— Nine  Cities. 

Between  1.5  and  2  Cents  per  Lamp  Hour. 

Life  of  No.  bt  CoBl  per 

Contract. Lampe. Ton. 

Des  Moines,  la o  129  $1.00 

Joplin,  Mo 5  60  i.oo 

Owensboro,  Ky 3  100  2.25 

Parsons,  Kan 3  51  2.30 

Roanoke,  Va 3  140  i.75 

Salt  Lake  City,  Utah. . . .  / 3  401  3.75 

St.  Cloud,  Minn i  41  3.25 

Terre  Haitte,  Ind 5  450  .75 


GROUP  NO.  3—. .  Cities. 
Between  2  and  2.5  Cents  per  Lamp  Hour. 


Life  of  No.  of  Gcttl  per 

Contract.  Lamps.  Ton. 


Atlanta,  Ga 5  632  $1.10 

Ashville,  Ga i  96  3.00 

Des  Moines,  la o  183  i.oo 

Grand  Rapids,  Mich o  409  2.60 

Hopkinsville,  Ky o  40  1.85 

Louisville,  Ky 5  1,454  100 

Lockport,  N.  Y 2  255  2.00 

Memphis,  Tenn 5  267  1.75 

Mobile,  Ala 5  206  2.70 

Newark,  N.  J o  1,653  170 

Nashville,  Terni 10  382  2.10 

Oswego,  N.  Y 5  229  3.00 

Oil 'City,  Pa 10  106  i.oo 

Olean,  N:  Y 5  65  2.25 

Parkersburg,  W.  Va o  115  1.15 

Pana,  111 3  81  i.oo 

Phoenixville,  Pa 5  27  2.00 

Richmond,  Ind 25  181  '  2.10 

Rutland,  Vt o  125  4.50 

St.  Paul,  Minn i  257  3.25 

Sandusky,  O :..     5  165  1.65 

■          I            II     I                                    ».^— ^^— ^— ^^.^-.^—       I  , 
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GROUP  NO.  4. 

Between  2.5  'and  3  Cents  per  Lamp  Hour. 

^                Life  of  No.  of  Coal  per  • 

Contract.  LampB. Ton. 

Allentown,  Pa i  142  $2.60 

BuflFalo,  N.  Y 5  2,550  2.00 

-Chicago,  111 » I  531  2.00 

Denver,  Col o  950  2.15 

Davenport,  la 25  422  1.35 , 

East  St.  Louis,  Mo 10  144  1.25 

Faribault,  Minn 5  44.  3.00 

Iowa  City,  la 5  100  i.oo 

Kansas  City,  Mo. o  190  2.00 

Menominee,  Mich.., o  68  3.25 

Natchez,  Miss 10  100  2.00 

•Omaha,  Neb 5  333  1.90 

Peoria,  111 2  436  1.25 

Schenectady,  N.  Y ; i  203  3.00 

Somerville,  Mass 2  361  4.15 

Worcester,  Mass 3  610  4.45 

GROUP  NO.  5. 

Between  3  and  3.5  Cents  per  Lamp  Hour. 

"""~         '            Ltfe  of  No.  of  Coal  per 

*'|^              Contract  Lamps.  Ton. 

— — — ^ •       f 

Baltimore,  Md 5  1,369*  $3.00 

Belleville,  111 ^ ». 3  150*  .65 

Boone,  la , i  34  1.75 

•Galesburg,  111 i  175  2.00 

'Gainesville,  Tex 5  30  3.00 

Haverhill,  Mass i  191  4.75 

Kenosha,  Wis 10  107  2.25 

Keokuk,  la 5  143  2.00 

Lowell,  Mass 5  469  4.25 

Minneapolis,  Minn i  164  3.25 

Mankato,  Minn 5  55  4.00 

Massillon,  O o  125  1.50 

New  Orleans,  La 10  1,623  3.00 

Providence,  R.  1 20  1,891  4.0b 

:Salem,  Mass 3  180  4.10 


^ 
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GROUP  NO.  6. 
Over  3.5  Cents  per  Lamp  Hour. 

"~~^^~^"~"^'"~~^~~"^~^'^~~~~~  Life  of  No.  of  Coal  per 

Contract. Lamps. Ton. 

Butte,  Mont 3  I33  $3-75 

Brattleboro,  Vt o  49  4.85 

Belfast,  Me o  26  4-a> 

Columbus,  Ga i  120  2.0a 

Ft.  Wayne,  Ind 5  260  2.00 

Fort  Smith,  Ark 10  100  1.60 

Hot  Springs;  Ark 10  32  2.50 

Hutchinson,  Kan 10  34  2.50 

Lawrence,  Mass 3  122  4.00 

Lima,  0 9  ^71  i-75 

Leadville,  Col o  40  3-50 

Minneapolis,  Minn i  637  3.23 

Okaloosa,  la. 5  25  i.oo 

Sacramento,  Cal i     •  330  6-«> 

San  Antonio,  Tex 5  150  2.50 

The  President:  Is  there  anything  else  to  be  said  on  this 
subject  of  electric  street  lighting?  I  know  of  no  other  papers 
which  have  been  prepared  on  the  subject;  and  if  any  gentleman 
has  any  suggestions  to  offer  or  any  questions  to  ask,  he  may  do 
so  now. 

Have  not  seme  of  our  Toronto  members  anything  to  say  on 
the  subject  of  electric  street  lighting? 

Mr.  John  Jones,  Street  Commissioner,  Toronto:  From  th^ 
reading  of  the  report  it  would  appear  to  me  that  the  figures  are 
all  comoilcd  from  J:he  records  of  plants  where  electricity  is  gen- 
erated by  steam.  Are  there  any  figures  taken  from  records  of 
electricity  generated  by  water  power? 

The  Secretary:  Tliere  is  nothing  said  in  the  report  to  indi- 
cate to  me  that  water  power  has  been  taken  into  consideration  in 
it,  because  in  the  tables  the  writer  gives  the  price  of  coal  all 
through. 

•  Mr.  Jones,  Toronto:  It  is  on  that  account  that  I  thought 
the  paper  read  referred  to  electricity  generated  by  steam.  What 
is  the  price  paid  for  coal? 
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Till-:  Secretary:  It  runs  from  65  cents  to  $4  a  ton  for 
coal,  In  different  places;  he  gives  the  price  per  ton  ifi  each  city, 
the  number  of  lamps  and  the  life  of  the  contract,  and  the  hours 
that  the}'  are  supposed  to  run,  ranging  from  2,250  hours  to  4,000 
hours  a  year. 

Mr.  Jones,  Toronto:  I  would  like  to  ask  the  Secretary, 
if  Buffalo  is  included  in  the  compiled'  figures,  because  I  under- 
stand that  the  Buffalo  electric  light  is  produced  chiefly  from  water 
power. 

The  Secretary:  Yes,  he  has  Buffalo  here;  he  has  coal  at 
$2  a  ton  in  Buffalo. 

Mr.  C.  H.  Rust,  City  Engineer,  Toronto :  I  do  not  think  they 
get  their  electricity  in  Buffalo  for  lighting  by  water  power;  I 
think  the  water  power  is  only  used  for  generating  electricity  for 
the  street  railway. 

Mr.  Jones,  Toronto:   What  is  their  contract? 

The  Secretary:  They  have  a  contract  for  five  years,  2,550 
lamps,  $100  per  lamp — two  and  fifty-three  one^hundredths  cents 
per  hour. 

The  President:  That  is  ajbout  the  average;  a  trifle  under, 
perhaps.    Is  Niagara  Falls  given? 

The  Secretary:  No,  sir;  Niagara  Falls  does  not  appear 
in  the  report  at  all. 

The  President:  Mr.  Keating  is  making  a  good  deal  of 
electricity  these  days;  I  will  ask  Mr.  Keating  whether  he  supplies 
any  power  for  lighting. 

E.  H.  Keating,  Manager  Toronto  Railway  Company:  No, 
except  on  a  limited  scale. 

The  President:  Has  anyone  else  anything  to  offer  on  the 
subject  of  electric  lighting?  If  not,  we  will  pass  to  the  subject 
of  sewerage  and  sanitation.  The  report  of  the  Committee  is 
scheduled  to  be  presented  by  the-  Chairman,  Captain  Beach,  but, 
unfortunately,  Mr.  Beach  is  not  here,  and  his  absence  appears 
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to  be  unavoidable;  however,  we  have  Mr.  Ball,  a  representative 
from  Washington,  who,  I  understand,  has  a  paper  qn  one  phase 
of  this  subject  which  we  will  be  glad  to  hear. 

Mr.  Ball,  Wasihington:  Mr.  President  and  Gentlemen,  one 
owes  an  apology  for  taking  up  the  time  of  the  Convention  on  a 
subject  which  most  engineers  consider  to  have  been  thoroughly 
settled ;  and  yet,  it  is  one  of  those  things  which  periodically  comes 
to  the  surface  and  will  not  "down.''  Therefore  it  is,  possibly,  jus- 
tifiable  to  express  a. few  suggestions  on  a  question  interesting 
both  to  the  sewer  engineer  and  the  gentlemen  who  design 
plumbing;  and  in  that  connection  I  may  say  that  for  the  last 
five  years  I  have  been  associated  with  house  plumbing  matters. 

IS  A  HOUSE  SEWER  TRAP  ALWAYS*  NECESSARY? 

MR.    BALL,    WASHINGTON,    D.    C. 

The  writers  who  have  in  recent  years  discussed  drainage  and  sewer- 
age questions  concur  in  the  opinion  that  liquid  domestic  wastes  must 
be  conducted  as  speedily  as  possible  from  th-e  plumbing  fixtures  through 
the  house  drains  and  the  lateral  and  main  sewers,  to  the  outfall  of  the 
system. 

In  order  to  accomplish  this  desirable  result,  the  ideal  sewage  conduit 
is  supposed  to  have  a  smooth  and  impervious  surface,  few  and  thin 
joints,  sufficient  and  uniform  gradients,  good  alignment  with  easy  curves, 
a  size  not  excessive  in  its  relation  to  the  work  performed,  and  to  be 
provided  with  efficient  means  of  ventilation. 

Those  engineers  who  are  practiced  in  the  construction  of  drainage 
works  realize  that  these  conditions  are  usually,  but  imperfectly,  fulfilled, 
yet  the  desirability  of  approximating  to  them  as  closely  as  may  be  is 
not  questioned. 

Admitting  the  validity  of  these  fundamentals  of  design  and  com- 
paring approved  practice  with  such  standards,  we  observe  at  once  an 
anomalous  circumstance  in  the  presence  in  each  house  sewer  line  oi  an 
intercepting  trap,  which  destroys  the  ideal  conditions  by  disturbing  the 
course  of  stream  flow,  decreasing  its  velocity,  hastening  the  deposit  of 
suspended  matters,  and  preventing  a  general  circulatron  of  air  through 
the  sewers  and  house  drains. 

Frequent  objection  is  made  to  this  appurtenance  by  the  intelligent 
plumber,  Who  finds  it  often  obstrtlcted;  by  the  skillful  architect,  who 
is  unable  to  fix  upon  a  suitable  location  for  the  required  air  inlet,  and 
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by  the  sewer  engineer,  who  notes  with  a  jealous  eye  the  open  ends  of 
hundreds  of  house  soil  pipes,  rendered  unavailable,  by  the  prescribed 
construction,  for  the  ventilation  of  the  public  system. 

While  the  present  writer  must  not  be  understood  as  advocating  the 
universal  abolition  of  the  main  trap,  it  is  his  object  to  determine  more 
fully  the  grounds  on  which  it  is  stated  to  be  a  necessity  and  to  inquire 
if  the  omission  of  this  appliance  may  not  sometimes  be  safely  accom- 
plished. 

The  use'  of  an  intercepting  trap  is  based  upon  the  assumption  that 
it  is  necessary  to  prevent  the  intrusion  of  air  from  the  public  sewers  to 
the  house  piping  system,  and  that  varying  air  pressures  must  necessarily 
occur  in  the  sewers,  which  will,  if  freely  admitted  to  the  house  lines, 
endanger  the  trap  seals  of  plumbing  fixtures.  While  it  is  unquestionable 
that  the  displacement  of  the  air  contained  in  public  sewers  by  the  sudden 
entrance  of  storm  water  is  very  rapid,  and  that  compression  is  likely 
to  prevail,  it  would  seem  that  the  most  ready  means  of  avoiding  damage 
to  the  house  traps  would  be  to  provide  ample  means  for  the  escape  of 
air  at  many  points,  as  would  be  the  case  were  every  house  trap  omitted, 
rather  than  to  convert  the  main  sewer  into  a  sealed  chamber,  the  air 
pressure  in  which  must  sometimes  be  sufficient  to  force  the  main  trap 
seals.  The  serious  objections  to  numerous  and  adequate  openings  from 
the  public  sewers  at  the  street  level  are  well  recognized,  and  such  a 
means  of  securing  free  communication  between  street  sewers  and  the 
outer  air  has  been  but  rarely  supplied. 

A  second  objection  to  the  amission  of  traps  arises  from  the  fear 
that  the  obstructing  foreign  matters  now  retained  by  the  house  trap 
would  otherwise  pass  to  the  public  sewers  and  cause  stoppages  therein. 
This  is  a  real  objection,  especially  where  the  separate  system  is  in  vogue, 
but,  from  the  point  of  view  of  most  sewer  designers,  would  be  more 
than  compensated  for  by  the  full  ventilation  of  the  public  system,  which 
would  take  place  if  traps  were  not  required. 

^  A  third  and  principal  reason  for  the  retention  of  house  tr^ps  is  that 
disease  germs  may  be  communicated  through  the  main  sewer  from  an 
infested  house  sewer  to  other  house  lines.  We  agree  with  a  recent 
writer  that  "the  air  in  sewers  may  at  times  be  charged  with  malignant 
germs  of  disease,"  and  that  the  "ventilation,  of  the  public  system  should 
be  affected  whei-e  the  air  would  be  least  liable  to  be  inhaled  by  the 
public."  Is  it  not  true  that  the  least  dangerous  point  for  the  discharge 
of  such  gcrnis  is  above  the  house  top  and  not  at  the  ground  level? 

No  authoritative  statement  as  to  how  far  dangers  of  this  nature 
are  real  can  be  made  without  close  observation  of  the  operation  and 
effect  upon  the  public  health  of  systems  in  which  house  traps  have  not 
been  used.     Notable  examples  of  this  class  are  found  in  the  towns  of 
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Davenport,  la.,  Corning,  N.  Y.,  and  Newton,  Mass.  So  far  as  I  have 
been  able  to  learn,  no  objection  is  made  practically  to  the  operation  of 
the  drainage  equipment  in  these  towns. 

The  main  and  recurring  objection  is  to  present  practice,  the  closing 
of  the  main  sewer,  and,  in  many  cases,  of  a  considerable  portion  of  the 
house  drain  to  the  most  direct  and  available  means  for  thorough  ven- 
tilation.  • 

It  may  be  noted  that  the  objection  to  open  connections  with  the 
se\ters  has  little  force  if  the  plumbing  within  each  house  thys  connected 
has  tight  joints.  The  present  methods  of  inspections  and  tests  of  new 
plumbing  work  assure  this  result  in  most  cities.  At  all  events,  the 
integrity  of  the  plumbing  should  be  above  suspicion,  whettner  main 
traps  are  provided  or  not.  If  the  houses  are  constructed  of  uniform 
height,  as  is  usually  the  case  in  modern  city  blocks,  or,  if  they  are 
isolated  from  each  other,  as  in  suburban  localities,  emanations  from  the 
soil  pipe  openings  cannot  injuriously  aflPect  the  occupants  of  neighboring 
premises. 

In  two  outlying  districts  of  the  city  of  Washington  the  concurrence 
of  three  conditions,  viz.,  new  and  clean  sewers,  recently  constructed 
house  plumbing,  and  the  separated  locations  of  the  dwellings,  has  been 
thought  to  justify  the  omission  of  the  house  running  trupb. 

That  even  more  radical  opinions  than  those  here  expressed  are 
entertained  by  eminent  sanitary  authorities  is  evidenced  in  a  report  to 
the  Sewerage  Commission  of  the  city  of  Baltimore,  rendered  in  Novem- 
ber, 1896,  by  Messrs.  Rudolph  Hering  and  Samuel  M.  Gray,  from 
which  I  quote 

"The  problem  of  sewer  ventilation  *****  resolves   itself  into  a 
provision  for  maintaining  a  direct  communication  between  the  air  in 
the  sewers  and  the  atmosphere,  and  in  causing  the  entrance  of  pure 
"air,  and  its  circulation  throug*h  the  sewers,  to  be  as  free  as  practicable. 

"Tlie  most  perfect  way  of  accomplishing  the  above  conditions  is  to 
"ventilate  the  public  sewers  through  the  house  drains  and  soil  pipes 
"of  the  buildings,  to  omit  a  main  trap  along  the  house  sewer,  which  sJso 
"acts  as  a  retainer  of  foul  matter,  and  to  have  perforations  in  the 
"man-hole  covers  of  the  public  sewers.  In  this  way  an  abundance  of 
"air  can  enter  the  system,  not  only  from  the  outfall,  but  through  the 
"man-hole  covers,  and  circulate  through  the  sewers  and  out  through 
"every  private* sewer  to-  above  the  roofs  of  the  buildings. 

"Such  a  method  of  ventilation,  however,  requires  that  the  entire 
"plumbing  in  the  house  is  planned  and  constructed  by  responsible 
"parties,  so  that  the  work  will  be  first-class.  It  is  also  necessary  to  have 
"the  house  pipes  tested  after  the  plumbing  is  finished  so  as  to  be 
"assured  of  tight  joints. 
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"This  method  has  been  tried  in  several  cities  in  our  country,  and 
is  the  common  one  of  the  Contin-ent  of  Europe;  but  it  is  not  the  usual 
one  in  ov^  country,  for  there  is  in  the  minds  of  many  a  fear  that  if 
the  public  sewer  should  be  ventilated  througli  the  soil  pipe  of  the 
house,  some  danger  might  arise,  through  a  leak  in  their  own  pipes, 
of  contracting  a  disease,  the  germs  of  which  are  supposed  to  come 
from  the  public  sewer. 

"From  experience  in  our  country  and  in  Europe,  these  fears  are 
"not  well  founded,  and  there  are  no  facts  on  record  to  justify  them.  On 
the  other  hand,  the  advantages  of  a  thorough  draft  through  the  house 
pipes  is  considerable  and  keeps  them  mudh  cleaner  than  where  a  trap 
"is  placed  between  the  house  and  the  sewer,  thus  disconnecting  the  two. 
"It  has  been  said  that  air  coming  out  of  soil  pipes  below  windows 
"of  adjoining  houses  might  cause  offense.  But  offense  could  also  be 
"caused  i(  there  were  a  main  trap  and  the  house  pipes  were  fouled, 
"which  they  generally  are  not  when  used  for  ventilating  the  public 
"sewers." 

The  President:  Are  there  any  other  papers  on  this  subject? 
If  not,  this  one  is  open  for  discussion. 

Mr.  Adam,  City  Engineer,  Newark,  N.  J.:  I  would  like  to 
ask  the  question  whether  that  paper  pertains  only  to  the  separate 
system  of  sewerage,  or  does  it  cover  the  combined  system  as  well? 

Mr.  Bail,  Washington:  I  stated  that  possibly  the  difficulties 
were  somewhat  greater  in  the  case  of  the  separate  system,  due 
to  the  fact  that  foreign  matters  inadvertently  admitted  to  the 
house  plunibing  would  probably  cause  more  damage  in  the  sepa- 
rate system  than  in  the  large  sewers  of  the  combined  system.  I 
think  that  is  the  whole  question  of  disadvantage. 

Mr.  Adam:  More  likely  to  do  damage  in  sewers  of  large 
size 

Mr.  Ball,  Washington:  That  is  a  much  disputed  pwDint;  I 
would  say  the  objection  would  be  on  the  other  system. 

Mr.  Thompson,  Peoria:  Sewer  ventilation  is  a  problem  that 
municipal  engineers  of  America  have  hardly  studied  sufficiently 
to  be  thoroughly  posted  on  the  subject.  But  it  is  becoming  of 
such  importance  that  it  will  require  some  solution  in  the  near 
future.     In  England  more  attenton  has  probably  been  given  to 
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this  one  phase  of  the  sewer  question  than  in  any  other  country, 
and  tihey  have  there  tried  all  forms  of  ventilation,  including-  shafts 
with  heat  at  the  bottom,  shafts  without  fire  in  them,  ventilation 
through  the  soil  pipes  of  the  houses,  and  ventilation  thrpugti 
open  storm  water  inlets.  The  ordinary  method  has  been  to  secure 
ventilation  by  openings  at  the  surface  of  the  streets,  which  becomes 
at  times  very  offensive,  even  if  it  is  not  unhealthy.  Mr.  Mawbey, 
of  Leicester,  England,'  has  recently  made  a  report  to  his  superiors, 
wherein  he  gives  a  full  account  of  the  methods  tried  in  t}]at  city, 
from  which  he  concludes  the  most  effective  and  satisfactory 
system  is  by  means  of  numerous  small  shafts  attached  to  the 
outside  of  buildings  and  connected  with  the  sewer. 

Mr.  Rust,  City  Engineer,  Toronto:  We  have  made  several 
attempts  to  ventilate  sewers  by  means  of  a  pipe  running  up  the 
side  of  the  building.  The  difficulty  is  to  get  the  owner's  permis- 
sion to  do  the  work.  Except  in  two  cases,  they  have  always 
objected  to  pipes  running  up  their  buildings. 

I  noticed  in  Liverpool  that  it  is  the  method  tlliey  have  adopted 
there,  and  when  I  was  over  there  -last  I  got  a  sketch  of  their 
method  of  piping  and  tried  to  introduce  the  same  here;  but,  as 
I  say,  the  difficulty  was  to  get  the  property  owner's  consent. 
I  think  that  that  system  is  really  the  proper  one  for  ventilating 
sewers  in  crowded  districts.  We  'have  several  complaints,  espe- 
cially at  this  time  of  the  year,  of  the  offensive  odors  which  are 
noticeable  on  our  streets. 

The  President:  Mr.  McMath,  haven't  you  something  to 
say  on  this  subject,  or  some  kindred  subject. 

Mr.  McMath,  President  Public  Improvements,  St.  Louis, 
Mo.:  I  do  not  know  that  I  have  anything  I  can  say  on  this 
subject.  I  was  formerly  intimately  connected  with  ^sewer  con- 
struction, but  for  the  last  eight  years  I  have  had  little  or  nothing 
to  do  with  it,  and  I  have  become  as  rilsty  as  a  man  could  be 
on  the  special  matter  of  sewer  operation. 

Mr.  George  H.  Benzenberg,  Consulting  Engineer,  Milwau- 
kee, Wis.:     I  have  not  much  to  say  on  this  sutJJect,  although  I 
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can  not  quite  reconcile  myself  «to  the  idea  of  doing  away  with 
the  main  trap  between  the  sewer  and  the  house.  It  seems  to  me 
it  is  opening  too  easy  an  avenue  for  gtases,  which  undoubtedly 
accumulate  in  main  sewers,  to  enter  through  some  fixture  which 
is  not  in  repair,  or  through  the  trap  of  some  fixture  which  has 
not  been  in  use  for  some  time  and  of  which  the  seal  has  been 
broken  by,  evaporation.  In  a  few  instances  in  Milwaukee  con- 
nections have  been  made  with  the  'house  service  drain  between 
the  main  trap  and  the  main  sewer,  thus  leading  the  gases  upward 
through  a  pipe  alongside  the  building  and  leaving  the  main  trap 
in  position.  I  am  satisfied  that  some  attention  must  be  given  to . 
this  subject  in  the  larger  cities.  The  method,  of  ventilating  main 
sewers  through  catch-basins  at  the  comers,  or  occasionally 
through  perforated  man-^hole  covers,  is  objectionable.  The  odor 
escaping  becomes  at  times  exceedingly  oflfenive  and  is  noticeable 
for  a  long  distance.  In  the  city  of  Milwaukee  one  of  the  largest 
distilleries  has  connected  an  overflow  with  the  lower  en-d  of  a 
very  large  sewer.  On  the  line  of  the  overflow  a  precipitation 
tank  was  constructed  to  catch  the  solid  material,  but  it  did  not 
receive  that  care  which  it  sihould,  and  the  result  was  that  a  large 
part  of  the  finer  grain  matter  was  carried  with  the  overflow 
water,  which  was  still  quite  warm,  into  the  sewer,  where  it  lodged 
and  in  the  course  of  time  began  to  ferment,  the  ga^es  following 
up  the  main  sewer  and  escaping  generally  through  the  catch- 
basins  at  the  corners.  This  escaping  gas  was  noticed  for  at  least 
a  mile  along  the  line  of  the  main  sewer,  and  occasionally  along 
the  lateral  branches  of  the  main  sewer..  A  number  of  attempts 
were  made  to  prevent  this  n^qteri  1  from  lodp^ing  in  the  sewer, 
but  without  much  success.  A  trap  door  w^as  then  placed  at  the 
upper  connection  of  the  main  sewer  to  a  down-fall  shaft  located 
a  short  distance  above  the  distillery  overflow  connection.  Open- 
ings were  left  at  the  top  of  this  shaft  for  the  gases  to  escape,  the 
shaft  being  located  in  a  sparsely  populated  district.  The  gases 
were  thus  prevented  from  reaching  that  part  of  the  sewer  which 
passed  through  the  densely  populated  districts.  The  trap  door 
Hvas  so  constructed  as  not  to  interfere  with  the  flow  of  either 
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Storm  water  or  sewage  at  any  tfene  to  and  through  the  downfall 
shaft.  At  one  time  it  was  "contemplated  placing  ventilation  con- 
nections at  the  upper  end  of  the  various  lateral  sewers  at  points 
alongside  the  trolley  poles  of  the  street  railway,  which  are  located 
conveniently  between  the  tracks  in  the  center  of  the  streets;  but 
nothing  was  done.  That  method  might  have  afforded  some  relief, 
though  perhaps  not  as  much  as  should  be  given. 

It  seems  to  me  that  numerous  ventilation  connections  with 
the  main  sewers,  and  possibly  with  the  house  drains  at  the  lower 
side  of  the  main  trap,  would  be  a  safer  solution  of  the  problem 
than  to  allow  the  gases  to  pass  through  the  drain  pipe  by  doing 
away  with  the  house  trap,  and  permitting  them  to  escape  through 
the  soil  pipe  to  the  roof;  because  by  the  latter  method  you  are 
inviting  danger  through  defective  plumbing.  The  people  are  not 
all  experts  in  plumbing  and  do  not  detect  defects  in  plumbing 
until  after  these  have  made  themselves  noticeable  through  escaping 
gases,  and  very  often  not  until  some  member  of  the  family  has 
been  taken  sick. 

The  President:  Gentlemen,  this  doubtless  seems  to  most 
of  us  a  rather  startling  proposition,  to  omit  the  main  house  trap, 
and  I  have  no  doubt  that  Mr.  Ball  would  be  glad  to  have  as  much 
discusssion  on  it  as  possible. 

Mr.  George  M.  Ames,  City  Engineer,  Grand  Rapids,  Mich.: 
Mr.  President,  I  think  it  is  about  eight  or  nine  years  ago  since 
we  of  Grand  Rapids  began  to  ventilate  the  sewers  through  the 
catch-basins,  putting  in  a  6-inch  elbow  over  the  trap  At  that 
time  when  the  first  basin  was  put  in  there  were  some  complaints 
about  the  ventilation,  but  we  continued  the  practice  until  now 
•there  are  on  every  sewer,  more  or  lesis,  catch-basins  ventilated 
in  that  way;  and  on  many  of  the  streets  the  catch-basins  are  on 
each  side  of  the  street.  I  think  now  for  five  years  there  has  not 
been  any  complaint  of  the  odors  from  the  catch-basins.  In  gomg 
along  the  streets  I  occasionally  notice  a  very  slight  odor  as  I 
walk  on  the  sidewalk;  but,  from  the  very  few  complaints,  it  seems 
to  me  that  our  sewer  system  has  been  and  is  very  well  ventilated. 
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Ours  is  the  combined  system,  and  our  town  is  quite  hilly.  Where 
the  conditions  are  as  we  have  them  it  seems  to  me  to  be  of  very 
small  importance,  for  the  ventilation  of  the  sewer,  whether  that 
main  trap  in  the  house  lateral  is  put' in  or  left  out;  and  yet,  if  it 
is  of  more  advantage  to  the  house  drain  to  have  the  unbrokeri 
channel,  it  would  be  as  well  to  have  the  trap  left  out,  because 
our  sewers  are,  I  think,  as  well  ventilated  as  the  house  system. 
And  it  seems  td  me  that  gases  w»uld,  like  everything  else,  move 
along  the  lines  of  least  resistance  and  go  along  the  soil  pipe  and 
be  earned  beyond  the  roof.  •   * 

Mk.  McMath:  Since  this  discussion  has  progressed  a  little 
it  appeal's  to  me,  if  I  understand  the  proposition,  that  the  idea 
is  that  the  sewers  need  a  relief  from  the  contained  air  when  the 
combined  system  becomes  filled  with  storm  water.  I  do  not 
know  -what  the  practices  of  other  cities  are  in  reference  to  the 
location  of  the  house  connections  in  the  sewer,  but  with  us  in 
all  our  brick  sewers  the  house  connection  is  put  afrthe  spring  line; 
in  all  of  our  pipe  sewers  it  is  made  at  about  the  center  line,  so 
that  wlien  the  sewers  are  more  than  half  full,  those -connection3 
are  sealed  and  are  not  a  means  bv  which  the  contained  airs  in 
the  sewer  can  find  vent  through  the  house  connections. 

I  rocall  certain  instances  which  happened  when  I  was  more 
directly  connected  with  the  sewer  administration  than  I  am  of  late, 
where  the  houses  at  the  upper  ends  of  the  'sewers,  where  the 
sewers  had  a  pretty  steep  grade,  suffered  very  seriously;  and  in 
fact,  "ifc  in  those  houses  became  almost  unsupportable  on  account 
of  the  contained  air  being  driven  out  through  the  houses  near 
the  top  of  the  system  at  a  time  when  the  lower  parts  of  the  system 
were  being  rapidly  filled  with  storm  water.  I  recall  other 
cases  where  at  certain  times  of  the  year  some  industrfal  establish- 
ments and  some  pretty  large  office  buildings  had  a  practice  of 
discharging  live  steam  into  the  sewers,  and  the  steam  manifested 
itself  som.etimes  by  forcing  the  traps.  Now,  of  course,  if  there 
was  a  free  vent  to  the  gas  from  these  sewers  through  the  house 
sewer,  the  probabilities  are  the  contained  air  would  have  been 
vented  through  the  soil  pipe  and  the  extensions  rather  than  to 
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have  forced  the  traps ;  but  on  tlie  other  hand,  as  Mr.  Benzenberg 
suggests,  traps  are  often  out  of  order,  or  they  are  dry. 

But  we  have  another  practical  difficulty  I  used  to  hear  of,  and 
that  is  that  architects  and  owners  are  extremely  adverse  to  having 
feoil  pipes  carried  much  above  the  lower  part  of  the  house.  They 
object  to  them  being*  carried  above  ever>'thing  an  account  of 
what  they  consider  an  aesthetic  objection.  It  makes  the  soil  pipe 
too  conspicuous  in  a  good  hou^e,  so  their  effort  is  always  to  hide 
it  in  some  little  nook,  where  the  sky  line  is  broken  by  angles;  and 
they  generally  manage  to  get  it  only  a  few  feet  above  the  roof 
in  its  lowest  part  instead  of  carrying  it  above  the  highest  part 
of  the  house. 

I  remember  we  had  complaints  made  of  our  sewer  ordinances 
being  violated  in  this  respect;  and  when  w^e  had  an  examination 
made  we  found  that  in  recently  constructed  buildings  the  rule  was 
''violation,"  and  it  was  found  to  be  practically  impossible  (and  we 
gave  it  up)  to  undertake  to  enforce  the  clause  of  the  ordinance 
which  required  that  the  soil  pipe  should  be  carried  to  the  highest, 
or  a  little  above  the  highest,  part  of  the  building  to  which  it  was 
attached.  We  found  it  was  impracticable,  ahd  we  had  to  give  it  up. 
The  consensus  of  opinion  seemed  to  be  against  the  enforcement 
of  the  ordinance. 

George  W.  Tillson,  Principal  Assistant  Engineer,  Brook- 
lyn, N.  Y. :  I  was  a  little  surprised  that  the  author  of  the  paper 
advocated  the  use  of  traps  on  the  separate  system  rather  than 
on  the  combined,  and  that  he  did  so  principally  on  visible  reasons. 
When  Col.  George  E.  Waring  was  urging  to  such  an  extent  the 
separate  sv'stem  in  this  country,  one  of  the  principal  reasons  he 
advocated  was  the  exclusion  of  the  trap  and  free  circulation  of 
the  air  through  the  sewer  and  the  soil  pipe  to  the  roof.  Of  course^ 
the  separate  system  can  be  constructed  so  as  to  do  its  work  in  a 
proper  manner  from  day  to  day,  while  the  combined  must  be 
built  so  as  to  carry  off  all  the  water  from  all  but  extraordinary 
storms,  and  the  great  part  of  the  time  it  is  working  at  a  disadvan- 
tage, and  it  seems  very  probable  that  a  great  deal  of  sewage  may 
he  left  on  the  sides  of  the  sewer  and  there  decay  and  cause  more 
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gases  than  usual  in  the  separate  system,  where  the  flow  is  perhaps 
uniform  from  day  to  day,  and  anything  that  is  left  during  the 
slack  hours  of  the  night  would  be  carried  off  by  the  increased 
flow  next  day.  ' 

The  theory  Colonel  Waring  worked  under  was  that  there 
could  be  no  forcing  of  traps  without  certain  pressure,  and  if  you 
allow  free  communication  from  the  sewer  to  the  roof,  so  that 
when  the  gases  form  they  can  pass  off  readily  to  the  roof,  there 
would  be  no  pressure  and  consequently  no  forcing  of  the  traps, 
the  idea  being  ta  keep  the  sewer  so  ventilated  that  the  foul  air 
would  pass  off  before  any  of  the  dangerous  gases  were  formed, 
or,  OS  I  said  before,  collect  in  such  a  way  as  to  cause  a  pressure. 

As  to  ventilating  the  sewers  from  the  man-holes  and  catch- 
basins,  I  think,  as  has  bdtn  said  by  the  gentleman  from  Grand 
Rapids,  that  it  depends  a  great  deal  upon  the  construction  of 
the  system  and  tlie  conditions  surrounding  it. 

I  had  about  ten  years'  experience  with  sewers  in  Omaha. 
There  we  had  separate  and  combined  systems,  and  in  the  com- 
bined system  every  catch-basin  connection  was  made  to  the  main 
sewer  without  a  trap  and  with  man-hole  ventilation.  I  have  gone 
through  the  brick  sewers  a  great  many  times  and  found  almost 
no  bad  odors  in  them  at  all;  in  fact,  in  talking  to  a  reporter  once 
I  was  quoted  as  almost  saying  that  the  sewers  would  make  good 
sanitariums.  But  the  grades  there  are  steep,  so  that  with  any 
appreciable  storm  the  water  comes  down  with  such  force  as  to 
wash  everything  away,  and  on  account  of  the  extreme  elevation 
between  the  lower  and  upper  ends  of  the  sewer  there  is,  of  course, 
more  draught  than  there  would  be  in  a  more  flat  system.  During 
the  whole  time  that  I  was  connected  with  the  sewers  I  do  not 
think  there  was  but  one  basin  in  the  entire  system  that  we  ever 
received  any  complaints  from,  and  those  complaints  were  in  the 
drv  time  in  the  winter,  when  there  was  no  outside  water  to  flush 
the  sewer. 

The  engineer  ctf  sewers  in  Chicago  some  fifteen  years  ago 
told  me  that  they  were  gradually  introducing  perforated  man-hole 
covers  on  their  system  there,  and  tliat  they  were  working  very 
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well;  that  sometimes  he  would  have  complaints  of  the  odors  from 
the  man-hole  covers  where  they  were  perforated,  and  that  they 
would  replace  them  with  unperforated  covers,  leaving  the  latter 
on  for  a  few  weeks  and  then  taking  them  off  and  putting  on 
perforated;  and  that  in  no  case  were  complaints  made  a 
second  time  when  the  property  owner  thought  the  cover  was 
solid.  We  all  know,  of  course,  that  as  far  as  grade  is  concerned, 
there  is  not  a  city  in  the  country  that  labors  under  as  many 
disadvantages  as  Chicago. 

Mr.  Ernest  Adam,  Engineer  in  Charge  of  Pavements  of 
Newark,  N.  J. :  I  wish  to  state,  in  regard  to  perforated  man-hole 
covers,  that  the  older  part  of  our  sewer  system  is  not  provided 
with  such  covers.  When  there  was  a  necessity  of  inspecting 
these  sewers  the  gas  within  them  was  more  discemable  than  in 
such  that  have  perforated  covers.  All  sewer  basins  constructed 
with  a  modem  trap  are  ordinarily  free  from  gas.  Only  during 
a  protracted  dry  spell,  when  the  water  in  the  basin  has  evaporated 
and  is  not  replenished,  does  any  sewer  gas  escape  through  the 
basins.    It  is  more  noticeable  in  the  winter  than  in  the  summer. 

The  perforated  man-hole  covers  were  recommended  for  the 
London  sewer  system  after  several  other  experiments;  one  of  them 
was  the  erection  of  a  furnace  with  a  high  chimney,  in  order  to 
ventilate  some  of  the  sewers,  but  it  was  found  that  the  draft 
affected  the  sewers  only  a  short  distance  from  the  furnace. 
Although  persons  have  complained,  now  and  then,  about  sewer 
gas  escaping  through  the  perforated  man-hole  covers  into  the 
street,  yet  I  could  never  find  any  just  cause  for  such  complaint. 

Mr.  McMath  said  that*  gas  principally  accumulates  at  the  upper 
or  higher  end  of  the  sewer,  where  it  is  forced  out  during  a  rain- 
storm. That  is  my  opinion  also.  I  therefore  asked  the  question 
at  the  very  commencement  of  the  debate,  whether  the  .reader  of 
th  article  on  sewer-traps  referred  to  the  separate  or  combined  sys- 
tem of  sewers.  Staley  and  Pierson  cite  a  case  in  their  book  upon 
"Separate  System  of  Sewerage,"  of  the  construction  of  a  large 
brick  sewer  in  the  city  of  St.  Louis,  which  was  f  3"  in  diameter; 
the  flow  of  sewage  during  dry  weather  was  gauged  with  a  12-inch 
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vitrified  sewer-pipe  for  a  length  of  20  feet.  The  average  depth 
of  flow  in  the  pipe  was  not  over  6  inches,  and  yet  this  sewer  had 
to  be  of  such  a  large  size  to  provide  for  the  surface  drainage. 
When  a  sewer  of  a  combined  system  is  out  of  such  proportion  to 
the  actual  flow  of  sewage  and  has  a  flat  grade,  there  is  very  apt  to 
be  a  heavy  sediment  left  in  the  sewer  after  subsidence  of  a  rain  fall; 
this  will  cause  a  sluggish  flow  of  sewage  and  the  formation  of  little 
p>ools,  and  consequently  the  development  of  sewer  g2L&.  Therefore 
it  is  my  opinion  that  the  reader's  experiment  might  be  more  neces- 
sary in  a  combined  than  in  a  separate  system  of  sewers.  I  believe 
it  is  generally  admitted  that  the  latter  is  the  ideal  method  of  sew- 
erage, the  same  as  asphalt  is  for  street  paving. 

The  President:  If  there  are  no  more  questions  to  be  asked 
or  if  there  is  no  further  discussion,  Mr.  Ball  might  like  to  add  to 
his  remarks  something  which  has  been  suggested  by  what  has 
been  said. 

*  Mr.  Ball:  It  is  a  satisfaction  to  me  to  see  that  this  matter 
is  deemed  an  important  one  by  the  gentlemen  present.  I  have 
observed  in  the  sewers  in  Washington  thA  there  is  an  accumulation 
of  air.  and  sometimes  a  very  noticeable  one  in  the  case  of  a  rapid 
entrance  of  storm  water,  and  it  is  not  easy  to  make  provision  for 
relief  from  the  consequent  pressure. 

Mr.  Benzenberg  and  Mr.  Ames  have  apparently  tried  the  exper- 
iment of  using  untrapped  catch-basins,  and  Mr.  Benzenberg  states 
that  in  one  case  there  was  an  odor  for  a  distance  of  a  mile  alongside 
of  sewers  and  there  was.  a  constant  escape  of  sewer  air  which  had 
not  been  observed  until  the  introduction  of  an  unusual  waste  with  a 
noticeable  smell  attracted  attention  to  it.  If  there  be  danger  from 
the  germs  in  the  main  sewers,  and  if  it  is  dangerous  to  allow 
those  germs  to  escape  at  any  point,  it  would  seem  that  the  most 
dangerous  point  must  be  at  the  surface  of  the  street  and  at  the 
catch-basins  on  the  corners  where  people  are  constantly  passing. 
Is  it  not  better  to  discharge  the  germs,  as  the  paper  suggests, 
above  the  house  tops? 

Mr.  Benzenberg:  Mr.  Ball  says  it  would  be  safe  to  ventilate 
the  sewer  and  allow  the  gas  to  escape  at  any  point,  if  there  is  no 
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danger  of  its  containing  any  disease  germs.  I  think  sewer  gas 
should  be  kept  away   from  habitations;  at  any   rate,  from  the 

9 

interior  of  buildings. 

The  reason  it  was  possible  to  detect  that  particular  gas  men- 
tioned as  having  been  noticed  for  nearly  a  mile  was  because  of 
the  peculiar  sour  smell  that  emanates  from  distillery  refuse  when 
in  fermentation,  and  when  once  encountered  can  always  be  recog- 
nized. 

Mr.  Harrison  Van  Duyne,  Street  and  Water  Commissioner, 
Newark,  N.  J.:  Before  we  leave  the  sewer  question  I  would  like 
to  hear  something  on  a  different  phase  entirely,  and  that  is  the 
disposal  of  sewage.  In  Newark  our  sewers  empty  in  the  river  with 
a  tide  rising  and  falling  5  feet.  The  sewers  in  the  immediate  center 
were  built  some  years  ago  and  have  become  over-loaded  on 
account  of  the  extension  to  the  outskirts.  The  city  authorities 
planned  and  were  about  to  give  out  contracts  for  the  building 'of 
a  new  large  sewer  that  would  be  built  to  carry  the  storm  water; 
but  we  were  met  by  an*  injunction  from  a  property  owner,  and 
he  has  carried  it  through  our  Supreme  Court  successfully,  prevent- 
ing us  building  that  sewer  on  account  of  its  receiving  sewage 

along  its  line  ^vllich  would  be  emptied  into  the River  near 

his  dock  property.  We  have  no  sewage  disposal  works  or  any- 
thing of  that  kind,  but  are  depending  upon  the  fact  that  we  were 
emptying  our  sewage  in  tide  water,  as  I  have  said. 

The  question  I  would  like  to  raise  and  have  discussed  is  whether 
there  has  anything  new  de\'^eloped  during  the  last  year  looking  to 
the  disposal  of  sewage  without  letting  it  empty  into  an  adjoining 
stream  or  lake  or  whatever  it  may  be,  that  is  practical  and  satis- 
factory. 

The  question  in  Newark  in  reference  to  this  particular  sewer 
has  been  appealed  by  the  city  authorities  to  the  Court  of  Errors 
and  Appeal,  which  is  the  highest  court  in  our  State;  and  we  are 
waiting  the  decision  of  that  court  on  the  subject  to  know  whether 
we  can  go  on  with  this  sewer.  If  we  are  stopped  by  the'  highest 
court,  then,  although  fronting  on  a  tidal  stream,  we  are  face  to 
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face  witt  the  necessity  of  arranging  and  building  an  expen^sive 
disposal  works. 

I  would  like  to  hear  from  some  of  the  authorities  here  on  the 
question. 

The  President:  We  would  like  to  hear  something  on  the 
local  situation  in  respect  to  sewers.  It  would  be  of  interest  to  us 
all,  I  think. 

Mr.  Jones:  I  am  very  sorry  that  Mr.  Rust,  our  City  Engineer, 
has  been  called  out  on  important  city  business,  for  I  think  if  he 
-were  here  he  could  throw  a  little  Ifght  on  our  local  condition  as 
to  the  disposition  of  our  sewage. ' 

I  might  say  that  I  am  in  charge  of  the  Street  Cleaning  Depart- 
ment in  the  city  and  come  a  great  deal  in  contact  with  the  man- 
holes throughout  the  city;  and  it  has  been  reported  to  me  frequently 
that  noxious  gases  and  bad  smells  arise  from  the  sewers.  We 
have  a  system  of  flushing  the  sewers  pretty  regularly,  but  no 
other  system  of  ventilation  than  by  perforated  man-holes  and 
open  gulleys  on  the  sides  of  the  street. 

Mr.  Rust  told  you,  before  he  left  the  room,  that  he  had 
attempted  to  obtain  ventilation  by  means  of  pipes  on  the  sides 
of  the  houses,  but  that  he  found  a  great  deal  of  objection  from 
the  property  owners.  My  own  opinion  from  the  discussion  is 
that  the  house  trap  can  hardly  be  done  away  with  very  well  for 
the  purpose  of  getting  rid  of  the  gases  from  the  sewers. 

Mr.  Van  Duyne  has  just  asked  a  question,  and  I  would  suggest 
that  we  have  with  us  to-day  Mr.  Barrow,  the  City  Engineer  of 
Hamilton,  .Ontario — a  city  where  they  have  gone  to  some  extent 
into  the  reduction  or  disposition  of  sewage — ^and  I  think  Mr. 
Barrow  can  give  the  Convention  sonie  information  as  to  their 
system'. 

Mr.  Barrow,  City  Engineer,  Hamilton:  I  might  say  that 
some  time  ago  we  used  to  empty  the  sewage  into  Burlington  Bay, 
which  forms  one  of  the  boundaries  of  the  city  of  Hamilton;  but 
such  a  nuisance  was  created  that  an  injunction  was  served  on  us, 
and  we  >^ere  ordered  to  abate  the  nuisance  in  some  way  or  other. 
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I  was  not  at  that  time  the  Engineer.  After  visiting  several  of  the 
cities  in  the  United  States,  and  after  having  made  inquiries  on  the 
subject,  the  city  authorities  came  to  the  conclusion  that  they 
would' adopt  the  method  of  chemical  precipitation  something  sim- 
ilar to  that  in  use  at  Worcester  and  Canton ;  and  as  we  had  a  very 
large  body  of  water  in  which  to  empty  the  sewage,  they  considered 
that  it  was  not  necessary  to  go  to  a  great  extent  of  purification — 
that  the  same  amount  of  purification  that  a  small  river  would 
require  would  not  be  necessary  when  the  sewage  was  emptied  in 
so  large  and  deep  a  body  of  water  as  Burlington  Bay.  Works 
were  built,  and  they  have  been  in  operation  now  for  several  years/ 
and  we  have  had  no  trouble.  The  people  have  made  no  complaints, 
and  the  system  seems  to  give  satisfaction. 

I  believe  now  in  Europe  that  the  septic  tank  method  seems  to 
be  gaining  m  popularity,  but  it  appears  to  have  been  introduced 
only  ill  small  cities  or  small  towns,  and  therefore  I  think  it  has 
scarcely  had  sufficient  trial  to  enable  us  to  pronounce  on  its 
merits.     Our  system  has  given  satisfaction. 

The  President:  Mr.  Rust,  while  you  were  absent  from  the 
room  some  questions  were  asked  as  to  the  local  conditions,  the 
nature  of  your  system,  the  final  disposition  of  your  sewage,  and 
whether  or  not  it  has  had  any  injurious  effect  upon  your  water 
supply. 

Mr.  Rust,  Toronto:  At  present  our  sewage  is  all  being  dis- 
charged into  the  bay  and  the  lake.  We  have  a  combined  system 
here  and  have  about  250  miles  of  sewers.  The  water  supply  is  taken 
from  about  hall  a  mile  south  of  the  Island,  and  about  2  miles  from 
the  city.  So  far  we  have  not  been  able  to  find  that  the  sewage 
has  been  carried  towards  the  intake.  The  greatest  trouble  we 
have  with  tlie  sewage  is  the  contamination  of  the  bay,  which  is 
largely  used  in  the  summer  for  bolating  purposes;  it  is  also  a 
nuisance  to  people  living  on  the  north  shore  of  the  Island.  The 
question  of  sewage  disposal  has  been  before  the  Council  for  sev- 
eral years,  and  it  is  up  again  now.  I  made  a  report  last  year  on 
the  matter,  and  I  am  now  asked  for  another  report.    Th^  proposi- 
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tion  was  made  to  build  intercepting  sewers  and  take  the  sewage 
a  distance  of  about  five  miles  east  of  the  city,  and  then  either  put 
It  on  the  land  or  use  tanks  and  treat  it  with  chemicals  and  discharge 
the  effluents  and  residue  into  the  lake. 

At  the  foot  of  each  of  our  principal  streets  the  sewer  empties 
into  the  ba}-,  and  of  course,  those  sewers  constitute  a  great  nuisance 
to  the  people  who  have  business  in  the  vicinity  on  the  wharves  and 
to  vessels  which  discharge  their  passengers  or  freight  at  or  near 
these  points. 

In  the  western  part  of  the  city  we  have  the  Garrison  Creek 
sewer,  which  is  one  of  our  largest  sewers  and  which  discharges 
about  two  and  a  half  millions  in  twenty-four  hours;  and  our  water 
intake  is  less  than  two  miles  from  the  mouth  of  the  sewer.  There  is 
no  doubt  that  we  are  getting  probably  close  to  the  danger  point 
and  cannot  keep  on  much  longer*;  but  the  principal  nuisance  so 
far  has  been  from  the  bay.  The  bottom  of  the  bay  now,  for  a 
distance  of  probably  1,500  feet  from  the  shore,  is  covered  with  a 
deposit  of  sewage. 

A  Member:    And  you  have  done  nothing? 

•  Mr.  Rust:  Nothing  except  to  prepare  reports  arid  plans. 
>i^essrs.  Herring  and  Gray  reported  on  the  disposal  of  our 
sewage  in  1888.  They  recommended  the  discharge  of  the 
sewage  into  the  lake  al  a  distance  of  six  miles  from  our  water- 
works intake;  but  since  then  the  shores  of  the  lake  have  become 
pleasure  resorts,  and  if  their  report  were  now  acted  upon  it*  would 
make  it  very  unpleasant  for  persons  at  those  summer  resorts,  and 
would  result  probably  in  heavy  damage  claims  against  the  city. 

Mr.  M.  R.  Sherrerd,  Engineer  and  Superintendent  Water 
Department,  Newark:  Somewhat  of  an  experimental  disposal 
works  has  been  installed  near  your  own  city,  Mr.  President — 
a  process  by  which  air  is  pumped  into  the  bottom  of  the  filters, 
increasing  the  bacteriological  action,  and  about  one-fifth  of  the 
area  which  is  usually  used  for  disposal  purposes  is  used  for  this 
process.  A  gentleman  who  is  connected  with  it  told  me  they  had 
a  plant  installed  near  Brooklyn  now  in  operation. 


f. 
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The  President:  There  has  been  a  plant  of  this  kind  in  Brook- 
lyn for  three  or  four  years.  A  little  place  called  Homewood  was 
established  by  the  City  and  Suburt)an  Homes  Company  in  one  of 
the  outlying  wards  of  the  borough.  It  was  laid  out  long  in  advance 
of  any  sewers,  but  they  received  permission  to  lay  their  sewers 
according  to  the  plan  which  had  been  made — full-sized  pipes  for 
a  combined  system.  They  built  the  catch-basins  and  put  on  the 
basin  heads,  but  omitted  the  water-tight  bottoms  and  left  out  some 
of  the  brick  in  the  walls  of  the  basin ;  and  as  the  soil  was  gravelly, 
the  storm  water  which  came  into  the  basins  w^as  quite  readily 
absorbed.  The  sewage  system  was  put  in  by  the  late.  Colonel 
Waring.  The  space  occupied  by  this  system  seems  very  small — 
it  does  not  look  to  be  many  times  larger  than  this  room.  There 
is  a  little  settlement  there  now,  I  should  say  of  over  one  hundred 
or  possibly  a  hundred  and  fifty,  houses.  The  system  of  purification 
is  that  of  this  forced  aeration,  and  it  is  said  to  be  remarkably  suc- 
cessful. I  am  told  that  Colonel  Waring  was  in  the  habit,  every 
time  he  visited  the  plant,  of  taking  a  drink  of  the  effluent.  The 
system  appears  to  be  quite  serviceable,  but  I  cannot  give  you  any 
details  as  to  the  method  except  that  it  is  operated  by  forcing  air 
through  the  sewage. 

Mr.  Ball:  Some  who  are  interested  in  this  subject  may  not 
have  had  their  attention  called  to  an  important  report  which  has 
just  emanated  from  the  Sewerage  Commission  of  Baltimore, 
including  a  report  to  them  by  an  English  engineer  of  the  various 
processes  of  treatment  of  sewage  employed  in  England.  It  is  an 
exceedingly  interesting  documen-t  to  anyone  who  wishes  to  keep 
in  touch  with  such  literature. 

The  President:  I  know  from  having  a  copy  of  the  report 
that,  as  Mr.  Ball  says,  it  will  be  valuable  to  some  of  you,  and 
copies  should  be  appHed  for  before  the  supply  is  exhausted. 

Mr.  Barrow,  Hamilton:  I  think  a  report  was  made  by  Mr. 
Manserg,  an  eminent  engineer  in  England,  describing  the  septic 
tank  treatment.  The  disadvantage  of  the  chemical  purification 
system  is  the  immense  amount  of  sludge  that  has  to  be  contended 
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with;  by  the  bacteriological  method  I  think  there  js  no  sludge, 
that  it  is  entirely  done  away  with. 

The  President:  Is  there  any  further  discussion  on  this 
question  before  the  subject  is  closed?  If  not,  we  will  pass  to  the 
report  of  the  •Committee  on  Municipal  Data,  which  is  to  be  pre- 
sented by  Mr.  A.  D.  Thompson,  City  Engineer  of  Peoria,  111. 

REPORT  OF  THE  COMMITTEE  ON  MUNICIPAL  DATA. 

Mr.  Thompson:  The  members  are  doubtless  aware  that  the 
Committee  on  Municipal  Data  last  year  asked  to  have  the  various 
members  of  the  association  examine  and  criticise  standard  forms 
which  were  then  presented.  The  Committee  has  been  unable  to 
obtain  expressions  from  the  members,  and  therefore  this  year  it 
presents  simply  an  additional  report  along  the  same  lines.  The 
report  reads  as  follows: 

REPORT  OF  COMMITTEE  ON  MUNICIPAL  DATA,  A.  S.  M.  I. 

Meeting  at  Toronto,  October,  1899. 

To  THE  American  Society  of  Municipal  Improvements: 

Gentlemen: 

Your  Committee  on  Municipal  Data  presents  again  the  forms  of 
report  of  municipal  operation  of  water  works,  street  paving  and  sewer 
construction  d>epartments  which  were  presented  last  year,  and  renews 
its  recommendations  as  follows: 

An  examination  of  the  annual  reports  of  municipal  departments 
shows  great  lack  of  uniformity.  Much  of  this  is  due  to  the  great  diflfer- 
■cnces  in  methods  of  keeping  accounts,  and  of  beginning  and  carrying 
forward  public  works,  on  account  of  diflferences  in  State  laws,  in  city 
charters,  and  in  local  conditions.  Your  Connmittee  is  of  opinion,  how- 
ever, that  the  variations  in  form  and  matter  of  reports  can  be  reduced 
very  greatly  by  agreement  to  follow,  as  closely  as  laws  and  fixed  methods 
will  permit,  forms  of  report  proposed  by  such  a  body  as  this  and  reoom- 
mcnded  by  you  and  by  competent  governmental  authority  as  models 
for  the  municipalities  of  the  nation. 

*  There  are  in  many  reports  evidences  of  lack  of  co-ordination  of  d>^art- 
ments;  of  duplication  of  reports,  under  circumstances  such  as  to  render 
them  even  contradictory  of  eact  other:  of  separation  of  work  among  sev- 
eral departments  which  should  properly  belong  to  oiie.  and  of  consequent 
inability  to  obtain  any  adequate  idea  of  the  economy  of  operati^  of  the 
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departments,  #nd  to  prevent  duplications  and  omissions,  which  produce 
waste  and  serious  difficulties.  Co-ordination  and  co-operation  of  depart- 
ments will  be  facilitated  by  forms  such  as  are  proposed,  if  the  city  depart- 
ments are  required  by  law  or  ordinance  to  co-operate  in  giving  full  infor- 
mation upon  the  various  items  of  the  schedules  in  their  annual  reports. 

Many  reports,  especially  among  the  smaller  cities,  are  very  meager 
in  their  s^tements  regarding  the  operation  of  the  departments  in  their 
technical  details,  while  they  are  very  full  of  detail  as  to  the  exact  amount 
paid  on  each  individual  voucher  allowed  during  the  year.  The  forms 
proposed,  so  far  as .  they  are  applicable,  will  bring  order  out  of  this 
chaos,  and  enable  the  authorities  to  see  the  extravagance  or  economy 
of  their  methods  of  construction  and  operation.  Many  points  of  a 
similar  nature  might  be  made. 

It  is  doubtless  true  that  circumstances  vary  so  greatly  in  different 
localities  that  comparisons  of  operations  in  different  cities  are  not  very 
satisfactory,  and  in  some  cases  are  misleading;  but  the  fact  remains  that 
very  valuable  conclusions  can  be  drawn  from  general  comparisons  of 
this  sort,  and  much  important  information  gathered  from  the  study  of 
such  reports.  The  schedules  presented  herewith  are  intended  to  cover 
the  larger  items,  such  as  can  most  readily  be  compared  in  reports  of 
different  municipalities;  but  they  are  also  intended,  as  indicated  therein, 
as  models  upon  which  to  form  other  more  detailed  schedules,  covering 
the  most  minute  items  of  construction  and  operation  if  desired.  The 
comparison  of  reports  made  on  such  schedules  from  year  to  year  is 
perhaps  the  most  valuable  use  to  be  made  of  the  scheme,  an  intelligent 
study  of  the  reports  enabling  the  authorities  to  discover  the  places 
where  errors  of  judgment  have  been  made,  and  to  determine  where 
improvements  in  methods  may  be  made,  and  the  results  adopted  to 
methods  of  procedure.  The  exact  form  of  th'ese  detailed  schedules 
depend  so  closely  oh  the  local  circumstances  and  the  personal  prefer- 
ences of  the  supervisors  of  the  work,  that  they  ire  left  to  the  judgment 
«  f  these  officers  without  recommendation. 

The  general  lines  of  reports  are  so  nearly  alike  in  the  nature  of  the 
case  that  it  is  believed  the  forms  presented,  wh-en  modified  by  the  col- 
lective wisdom  of  this  Society,  can  be  closely  followed  to  great  advan- 
tage, individually  and  collectively,  by  nearly  all  cities. 

The  Committee  presents  forms  of  water  works  reports  prepared  by 
the  Chairman;  of  sewerage  reports  prepared  by  Mr.  Beach,  arfd  of 
street  reports  prepared  by  Mr.  Thompson— each  having  had  special 
opportunities  for  study  in  the  line  assigned  to  him. 

It  is  recommended  that,  when  the  schedules  are  amended,  enlarged 
and  a^pted  by  the  Society,  a  resolution  be  adopted,  recommending  the 
adoption  of  the  of  the  schedules  by  the  Census  Bureau  as  the  forms  for 
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reports  requested  by  that  office  from  the  mtmicipalities  of  the  nation, 
an3  that  a  committee  be  appointed  to  present  this  resolution  to  thtf 
proper  authorities,  to  press  it  upon  their  attention,  and  to  secure  adop- 
tion, if  possible. 

The  establishment  of  a  new  bureau  in  any  department  of  the  Gov- 
ernment is  a  serious  matter,  requiring  much  thought  and  great  labor. 
To  what  department  the  Bureau  of  Municipal  Data  proposed  by  Mr. 
Herrmann  should  be  assigned  is  the  first  question  for  consideration.  It 
is  the  opinion  of  this  Conimittee  that  a  permanent  census  bureau  is  a 
desideratum.  The  collection  of  municipal  statistics  pertains  properly 
to  such  a  bureau.  Your  Committee  therefore  recommends  the  passage 
of  resolutions  recommending  the  establishment  of  a  permanent  Census 
Bureau,  with  powers  and  facilities  for  collection  of  various  kinds  of  sta- 
tistics at  any  and  all  times  as  required  by  Congress,  and  for  the  inclusion 
of  a  Bureau  of  Municipal  Statistics  in  the  permanent  provision  fpr 
departments  in  such  permanent  Census  Bureau.  Such  Census  Bureau 
may  or  may  not  be  independent  of  the  organization  making  the  usual 
count  of  population  and  industries  every  ten  years.  A  committee  may 
be  appointed  to  present  this  resolution  to  Congress. 

The  last  convention  of  the  American  Society  Civil  Engineers  showed 
•  some  interest  in  the  collection  of  data  regarding  the  operation  of  munici- 
palities, and  appointed  a  committee  to  try  to  impress  upon  the  syithori- 
tics  in  charge  of  the  Census  the  great  desii-ability  of  the  collection  of 
such  data  by  one  or  more  of  the  special  agents  of  the  Census  I>epart- 
ment.  An  offer  of  co-operation  might  be  passed  by  this  Convention, 
and  the  combination  of  effort  of  these  two  Societies,  and  others  that 
may  express  an  interest,  will  aid  in  securing  the  desired  results. 

The  passage  of  strong  resolutions  by  the  convention  of  the  Amer- 
ican Society  Civil  Engineers  and  the  appointment  of  the  committee  are 
the  only  expressions  of  interest  in  the  question  whiclf  our  Committee 
has  had  under  consideration  that  we  have  been  able  to  discover.  Lack 
of  time  has  prevented  much  personal  solicitation  of  opinions  by  the 
individual  members  of  the  Committee,  and  lack  of  an  appropriation  for 
expenses  has  prevented  the  sending  of  a  circular  letter.  An  appeal  to 
the  members  of  the  Society  at  the  last  Convention  and  in  the  volume 
of  proceedings  has  brou'ght  no  response.  A  similar  appeal  to  an 
engineering  society  by  one  of  the  Committee  has  likewise  failed  to 
bring  any  assistance  in  criticism  or  addition.  Appeals  by  the  Chairman 
almost  monthly  in  Municipal  Engineering  Magazine,  which  most  of 
you  see  more  or  less  frequently,  brought  no  responses  until  last  month, 
and  these  were  not  from  members  of  the  Society.  The  Committee  has 
therefore  concluded  that  there  is  not  the  absorbing  interest  in  the  sub- 
ject  which   its   importatice   seemed  to  insure,   and   which   ex-President 
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Herrmann  assumed  would  be  elicited  by  a  report  upon  the  matter.  This 
does  not  modify  the  opinion  of  the  Committee  that  the  subject  matter 
of  this  report  is  of  very  great  importance,  and  that  all  its  recommenda- 
tions, if  put  into  effect,  will  Be  of  very  material  assistance  to  mtmicipal 
authorities  in  bringing  order  out  of  the  present  chaos  in  most  city 
department  reports.  The  Committee  still  asks  for  criticism,  and  earnestly 
recommends  prompt  action  upon  the  report.  This  is  the  last  oppor- 
tunity to  take  action  before  the  forms  of  Census  reports  are  fixed  and 
the  collection  of  information  is  begun.  Whatever  action  is  deemed 
proper  by  the  Society  must  therefore  be  taksen  by  this  meeting. 
Respectfully  submitted, 

CHARLES  C.  BROWN,  Chairman.  Bloomington,  111. 

LANSING  H.  BEACH,  Washington,  D.C.;  by  C.C.B.. 

A.  D.  THOMPSON.  Peoria,  111. 

Mr.  Thompson:  Mr.  Whinery,  who  is  Chairman  of  the  Com- 
mittee on  Municipal  Data  from  the  American  Society  of  Civil 
Engineers,  might  be  asked  to  give  a  few  words  on  this  subject. 

Mr.  Whinery,  Chairman  of  the  Committee  on  Municipal 
Data,  American  Society  of  Civil  Engineers:  Mr.  President  and 
Gentlemen  of  the  American  Society  of  Municipal  Improvements: 
Most  of  the  information  that  I  can  give  you  has  already  been  given 
in  the  report  just  read.  At  the  last  annual  convention  of  the 
American  Society  of  Civil  Engineers  a  resolution  was  adopted, 
asking  the  Board  of  Directors  of  the  Society  to  consider  the  pro- 
priety of  impressing  upon  the  Superintendent  of  the  next  Census 
the  desirability  And  importance  of  collecting  data  relating  to  munici- 
pal public  works,  with  about  the  same  degree  of  fullness  as  other 
departments  of  the  Census  are  handled,  and  authorizing  the  Board, 
if  found  desirable,  to  open  communication  with  the  Superintendent 
of  the  Census  and  offer  him  the  assistance  of  the  Society  in  formu- 
lating the  matter  and  in  carrying  it  out.  At  the  next  meeting 
of  the  Board  of  Directors  of  the  Society  such  a  committee  was 
appointed,  and  this  Committee,  after  considering  the  subject, 
thought  the  first  step  would  be  to  ascertain  from  the  Superintendent 
of  the  Census  what  he  is  prepared  to  do  about  the  matter — to 
ascertain  whether  he  considered  it  desirable  to  have  the  assistance 
of  the  technical  societies,  such  as  this  Society  and  the  American 
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Society  of  Civil  Engineers,  and  to  what  extent  he  would  be  willing 
to  go  in  making  preparations  for  collecting  complete  data  of 
mumcipal  public  works.  A  communication  has  been  sent  to  the 
Superintendent  of  the  Census,  urging  very  strongly  that  action 
be  taken,  and  presenting  the  importance  of  the  matter  in  as  strong' 
a  light  as  possible.  No  reply  has  yet  been  received  from  him, 
and  until  such  a  communication  is  received  the  Committee  will 
probably  take  no  further  action,  and  the  action  to  be  taken  there- 
after will  depend  very  largely  on  the  attitude  of  the  Superintendent 
of  the  Census  in  regard  to  the  matter.  It  was  suggested  in  this 
communication  that  undoubtedly  other  scientific,  technical  and  eco- 
nomic societies  would  be  very  glad  to  co-operate  with  him  in  col- 
lecting data  and  preparing  reports,  and  everything  of  that  kind 
that  would  help  to  make  such  a  census  more  complete  and  more 
successful. 

The  President:  In  connection  with  this  subject  I  wish  to 
state  that  I  have  had  some  correspondence  with  Mr.  Merriam, 
the  Superintendent  of  the  Federal  Census.  I  wrote  to  him  last 
August,  calling  his  attention  to  the  fact  that  the  advisability  of 
including  in  the  next  Census  statistical  information  concerning 
the  cities  of  the  United  States  and  their  public  works  had  been 
agitated  for  some  time  by  technical  journals  and  in  the  daily  press. 
I  advised  him  of  the  fact  that  the  Committee  on  Municipal  Data 
of  this  Society  had  been  preparing  forms  for  reports  on  various 
public  works,  and  that  the  question  of  collecting  municipal  statis- 
tics would  undoubtedly  be  brought  up  at  this  Convention*. 

I  furthermore  stated  that  I  felt  confident  that  I  could  assure 
him  of  the  hearty  co-operation  of  this  Society,  and  thought 
it  could  render  valuable  assistance  in  the  collection  of  this  data. 
Mr.  Meft'iam  promptly  replied,  stating  it  had  been  decided 
that  the  four  principal  sub-divisions  of  the  work,  viz..  Population, 
Vital  Statistics,  Manufactures  and  Agriculture,  would  be  taken  up 
and  completed  before  any  other  subjects  were  undertaken,  and 
when  the  time  arrived  to  consider  these  other  subjects  he 
would  be  very  glad  to  consider  our  suggestion,  and  did  not  doubt 
that  the  Society  could  be  of  substantial  assistance  to  him. 
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Now,  I  think  it  important  that  this  report  of  the  Committee 
and  the  forms  recommended  should  have  full  and  free  discussion, 
and  noW  is  the  proper  time  to  have  it.  You  have  all  had  the 
forms  before  you  for  nearly  a  year,  and  you  know  what  they  are, 
and  possibly  some  of  you  have  attempted  to  use  them.  If  so,  we 
would  like  very  much  to  hear  how  they  impressed  you;  whether 
or  not  they  seemed  too  complex.  Any  suggestion  you  may  make 
towards  improving  them  will  doubtless  be  gladly  received  by 
the  Committee. 

Mr.  Thompson:    As  a  member  of  the  Committee,  I  desire  to 

state  in  reply  to  the  President's  criticisms  that  the  iniPormation 

ff 

requested  in  the  Committee's  recommendations  does  not  enter 
into  details  to  a  greater  degree  than  the  Census  Bureau  requires 
regarding  the  subjects  upon  which  it  collects  statistics.  It  is  cer- 
tainly necessary,  in  determining  the  cost  of  pumping,  to  know 
what  the  price  of  coal  is  per  ton,  the  character  of  same,  the  amount 
paid  for  labor,  the  amount  of  water  pumped,  etc.  Without  these 
details  the  data  would  be  practically  worthless.  We  might  say  a 
pavement  costs  so  much  per  square  yard,  but  if  the  various  items 
included  therein  are  not  mentioned  the  lump  sum  is  of  no  value. 

Mr.  Tillson:  I  do  not  think  that  this  Society  could  place 
too  much  importance  on  this  subject.  It  seems  almost  impossible 
now  to  get  any  information  from  outside  cities  as  to  the  data 
concerning  municipal  improvements.  I  think  one  of  the  important 
things  that  this  Society  could  take  up  and  solve  is  the  problem 
how  to  collect  them.  I  have  been  trying  during  the  last  year  to 
get  information  of  the  public  improvements  in  this  country  and 
in  Europe,  and  I  find  that  almost  invariably  my  commuaications 
to  European  people  have  been  replied  to  much  more  promptly  and 
completely  than  those  of  this  country.  I  do  not  know  whether 
it  is  that  the  records  of  this  country  are  kept  in  such  a  way  as  to 
make  it  impossible  for  our  officials  to  give  answers,  or  whether  it 
is  on  account  of  their  native  caution;  but  I  do  not  think  that  this 
Society,  or  any  Society,  or  the  Census  Bureau,  can  accomplish 
this  in  one  year.     I  think  it  is  something  that  must  be  carried 
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on  continually.  I  think  the  idea  of  appointing  a  permanent 
bureau  of  this  Society  to  take  up  the  matter  is  the  best  way 
to  accomplish  that.  These  forms  of  reports  of  the  Com- 
mittee, I  think,  are  none  too  elaborate  for  what  is  required, 
but  I  do  think  they  are  too  elaborate  to  start  with.  If  you 
send  that  schedule  to  the  average  official  in  any  city,  if  the 
official  does  not  see  fit  to  reply  the  Census  Bureau  has  no  more 
information  than  if  I  asked  for  it.  He  will  throw  it  aside  because 
it  involves  too  much  work,  or  because  it  involves  a  great  many 
subjects  that  he  does  not  know  anything  about;  and  he  does  not 
wairt  to  show  his  ignorance  on  the  subject. 

Now,  my  idea,  as  I  intimated  before,  is  that  we  should  have  a 
bureau  in  this  Society  working  with  the  Census  Bureau  too,  arfd 
have  this  Bureau  continuous,  with  all  its  records  turned  over  from 
year  to  year;  and  that  the  members  of  this  Bureau  next  year,  if 
they  happen  to  be  the  same  as  this  year,  fill  up  the  details  that 
the  Committee  this  year  was  not  able  to  obtain,  and  so  on,  and 
in  a  few  years  we  might  get  some  information  that  would  be 
very  valuable.  But  I  do  not  believe  that  the  Census  Bureau  or 
any  committee  in  the  Society  can  do  it  in  one  year. 

As  an  illustration  of  the  results  that  will  be  obtained  in  trying  to 
get  information  of  the  public  improvements,  I  want  to  read  you  a 
little  information  that  I  gathered  on  the  subject  from  the  "Municipal 
Engineering,"  the  magazine  that  is  on  the  table  here.  In'  Septem- 
ber they  published  two  tables  giving  information  as  to  pavements 
in  this  country,  one  of  them  compiled  by  the  magazine  and  another 
by  a  correspondent.  In  those  two  tables  statistics  of  brick  pave- 
ment were  given  of  six  cities,  as  follows: 

One  Report.  Tbe  Other  Report 

Bloomington,  111.... I8.75  miles  20  miles 

Davenport,  la 348,641  sq.  yards  467,684  sq.  yards 

Evanston,  111 94,8o6  sq.  yards  42,907  sq.  yards 

Peoria,  111 473,194  sq.  yards  473,194  sq.  yards 

(That  wac- correct;  but  there  was  a  differonoe  of  .00  In  mlleaire.) 

Rockiord,  111 1.85  miles  2.70  miles 

St.  Joseph,  Mo 120,000  sq.  yard-s  107,433  sq.  yards 
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Out  of  the  six  cities  that  were  given  in  both  tables,  only  one 
of  the  cities  was  given  correctly  in  both,  and  som€  of  the  reports 
varied  in  the  same  city  as  nfuch  as  50  per  cent.  Both  reports 
were  published  in  the  same  issue,  and  I  do  not  doubt  that  each 
one  of  those  compilers  worked  with  the  same  amount  of  care  and 
with  as  great  a  desire  to  get  correct  results,  but  the  difference  came 
from  th«  inability  of  the  city  officials  to  furnish  the  same  informa- 
tion to-day  as  that  furnished  within  six  weeks  or  six  months,  on 
account  of  the  way  their  records  are  kept. 

Mn.  Sherrerd:  I  was  called  upon  by  some  Census  repre- 
sentative about  nine  months  ago  in  regard'  to  water-works 
data.  The  agent  came  around  himself  and  spent  an  afternoon 
with  me  going  over  the  different  items  on  the  sheet.  We  worked 
on  it  faithfully  and  straightened  out  certain  matters  that  he  wanted 
entered  in*  a  different  way  from  that  in  which  our  accounts  wen? 
kept.  He  said  he  would  come  back  again,  but  I  have  not  seen 
him  since.  I  imagine  the  Census  Bureau  did  undertake  to  get 
statistics  in  regard  to  water  works,  and  I  think  they  meant  to 
majce  it  general;  but  I  imagine,  from  the  failure  of  the  agent  to 
return,  that  they  have  given  up  the  collection  of  this  information. 

^The  President:  I  know  that  such  a  paper  was  presented  to- 
the  Department  of  WateV  Supply  in  Brooklyn,  and  that  they  filled 
out  all  the  information  asked  for,  and  it  simply  seemed  to  whet 
the  appetite  of  those  seeking  information,  because  they  sent  back 
and  asked  for  more.     But  that  was  not  the  Federal  Census. 

Mr.  M.  N.  Baker,  of  the  "Engineering  News,"  New  York: 
It  was  from  the  U.  S.  Commissioner  of  I^bor,  Mr.  Carroll  D. 
Wright. 

Mr.  Tillson:  Mr.  Sherrerd  spoke  of  an  agent  coming  to 
him  and  going  over  the  subject.  That  is  the  same  idea  I  advanced 
to  the  President  about  a  month  ago,  that  the  only  way  to  complete 
this  data  at  the  present  time  would  be  to  send  a  man  around  to 
each  city  and  harmonize  the  differences  of  bookkeeping  which 'he 
found;  and  that  would  take  him  more  than  one  year. 
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Mr.  Sherrerd:  I  think  Mr.  Tillson  is  right  in  that.  I  find 
it  is  very  difficult  !o  get  tabulations  for  comparison  the  same  in 
different  places.  There  are  different  ways  of  tabulating  figures, 
which  seem  to  make  it  impossible  to  arrive  at  intelligent  com- 
parisons. 

Mr.  McMath:  The  statement  was  made  by  the  agent  who 
came  to  St.  Louis  that  the  only  way  to  get  this  information  was 
to  go  after  it  and  to  go  through  the  various  departments  and  collect 
it  for  yourself.  But  when  he  came  to  St.  Louis  it  was  financial 
questions  only  that  were  asked;  he  wanted  to  know  how  much 
had  been  spent  for  water  works,  and  how  much  had  been  spent 
for  sewers.    It  was  financial  information  he  was  obtaining. 

The  President:  It  would  be  interesting  to  know  to  what 
extent  the  forms  recommended  by  the  Committee  on  Municipal 
Data  had  been  used  by  city  officers  in  the  Society;  they  certainly 
have  been  studied  by  them.  Is  there  any  noticeable  influence  of 
this  report  in  fhe  latest  Annual  Reports  which  have  been  made? 
Have  these  forms  been  adopted? 

Do  you  know,  Mr.  Thompson,  whether  those  forms  or  modi- 
fications of  them  have  lleen  used? 

Mr.  Thompson:  The  Society  has  apparently  paid  but  very 
little  attention  to  the  forms.  It  is  hardly  practicable  to  use  these 
forms  ^t  present  in  the  reports  of  the  various  officials.  The  main 
object,  it  would  appear  to  me,  of  these  forms  at  present  is  to  place 
the  data  obtained  from  the  different  cities  upon  the  same  basis, 
for  the  purpose  of  comparison. 

The  President:  The  principal  object  of  appointing  the  Com- 
mittee was  to  try  and  have  some  uniformity  in  our  municipal 
reports,  and  to  try  to  induce  city  engineers  or  other  officers  to 
give  the  same  information  and  to  give  it  the  same  way. 

Mr.  Thompson:  That  was  one  of  the  primary  objects.  But 
so  far  as  the  Committee -has  been  able  to  learn,  these  forms  have 
not  been  followed  by  any  of  the  members. 

Mr.  Adam  :  If  there  is  no  assurance  that  the  'Census  Bureau 
will  take  up  the  subject  of  mur>icipal  improvements,  is  there  any 
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object  in  undertaking  such  a  laborious  task  as  the  collection  of  sta- 
tistics pertaining  to  all  departments  of  municipal  offices. 

The  President:  I  think  you  misunderstand  the  object  of  this 
Committee.  I  do  not  think  the  Committee  recommended  that  a 
special  committee  be  appointed  to  secure  this  data;  it  was  to  get 
the  Federal  authorities,  the  Superintendent  of  the  Census,  to  adopt 
some  kind  of  form'  and  schedule  of  information  which  he  would  use 
and  collect  through  his  own  agen-ts.  I  do  not  think  the  Committee 
had  any  idea  of  volunteering  to  convert  itself  into  a  Federal  Census 
Bureau. 

Mr.  Sherrerd:  When  I  received  the  proposed  form  for  water 
works  last  year  I  looked  it  over  carefully  in  the  hope  that  I  would 
be  able  to  follow  some  leading  of  this  kind ;  but  I  found,  and  I  think 
most  water  works  engineers  or  superintendents  will  find,  a  diffi- 
culty in  having  their  own  system  of  accounting  correspond  to  this 
sort  of  detailed  statement.  From  our  reports  it  would  be  quite 
easy  to  give  the  answers  to  these  several  statements;  but  our 
accounts  are  not  kept  in  the  same  form,  and  it  would  take  con- 
siderable work  to  get  them  exactly  in  this  form.  To  attempt  to 
change  to  this  form  would  require  some  yfears  and  would  necessi- 
tate such  radical  changes  in  the  water  works  department  accounts 
as  to  render  it  impossible  to  get  different  cities  to  keep  them  in 
uniform  shape.  Since  the  laws  governing  the  several  municipalities 
are  different,  and  the  manner  in  which  the  departments  are  looked 
after  change  with  the  different  officers'  in  charge,  the  form  of  keep- 
ing the  reports  necessarily  varies  in  the  different  cities.  To  attempt 
to  formulate  any  scheme  of  this  kind  that  could  be  generally 
adopted  throughout  the  cities  represented  by  this  Society  I'  think 
would  be  almost  an  impossibility. 

Mr.  Herrmann:  It  seems  to  me  the  most  important  thing 
to  do  in  this  matter  at  this  time  is  to  impress  the  Federal  authorities 
with  the  necessity  of  taking  hold  of  it.  The  forms  submitted  by 
the  Committee  may  be  good,  bad  or  indifferent,  but  as  long  as  the 
Federal  authorities  do  not  take  hold  of  it  we  are  not  going  to  get 
the  data.    I  think  the  suggestion  that  is  offered  by  the  Committee, 


AMERICAN  SOCIETY  OF  MUNICIPAL  IMPRNVEMENTS.  77 

that  steps  be  taken  looking  towards  the  appointment  of  a 
committee  that  would  co-operate  with  the  Committee,  of  which  I 
understand  Mr.  Whinery  is  Chairman,  is  a  good  one,  and  the 
necessity  of  taking  hold  of  it  at  once  would  be  a  step  in  the  right 
direction.  The  matter  of  forms  would  come  afterwards,  and  they 
could  be  improved  upon  year  after  year  if  the  thing  is  once  begun. 

The  President:  Mr.  Herrmann's  remarks  are  certainly  to 
the  point,  and  I  think  this  is  the  proper  time  to  entertain  a  motion. 
The  Committee  did  not  offer  a  resolution. 

Mr.  Thompson:    Merely  a  suggestion. 

The  President:  The  Chairman  would  be  glad  to  entertain 
a  resolution  authorizing  the  appointment  of  a  special  committee 
or  delegating  this  to  the  Committee. 

Moved  and  seconded  that  a  special  committee  of  five  be 
appointed  to  take  up  the  matter  of  municipal  statistics  with  the 
Census  authorities  to  endeavor  to  impress  upon  them  the  impor- 
tance of  the  subject  and  to  induce  them  to  make  \f  part  of  the 
Census;  to  make  a  permanent  Municipal  Data  Bureau,  as  part  of 
the  Census  Bureau;  and  that  the  Committee  be  also  instructed  to 
co-operate  with  a  similar  committee  of  the  American  Society  of 
Civil  Engineers  and  any  other  committees  of  technical  societies 
that  may  be  appointed. 

The  President  put  the  motion,  and,  on  a  vote  having  been  taken, 
declared  it  carried. 

The  President:  The  Chair  will  announce  the  committee 
later.     Is  there  any  further  discussion  on  this  subject. 

Mn.  Whtnery:  Mr.  President  and  Gentlemen  of  the  Society, 
I  have  listened  with  much  interest  to  the  discussion  on  this  subject. 
It  is  one  I  have  given  a  good  deal  of  attention  to,  and  if  it  would 
not  be  imposing  on  you  I  would  like  to  make  a  few  further  remarks 
on  the  subject. 

The  President:    We  will  be  delighted  to  hear  Mr.  Whinery. 

Mr.  Whinery:  It  is  a  very  large  subject,  so  large  that  no 
society  like  this,  or  the  American  Society  of  Civil  Engineers,  or 
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any  other'  society  formed  on  the  same  basis,  could  hope  to  do 
anything  with  it.  Not  only  will  it  require  a  vast  amount  of  work 
on  the  part  of  somebody,  but  a  large  expenditure,  which  no- society, 
as  at  present  organized  at  least,  can  meet.  It  is  said  the  Govern- 
ment may  object  to  collecting  and  publishing .  this  information 
because  of  the  cost  and  because  of  the  technical  character  of  the 
information  that  is  necessary  and  the  multitude  of  the  details  which 
will  constitute  a  necessary  part  of  such  work.  Now,  I  do  not 
believe  the  Government  will  object  to  this  if  it  is  presented  in 
proper  shape.  You,  Mr.  President,  have  to-day  told  us  wliat  a 
very  large  amount  of  money  is  involved  in"  municipal  public  work 
in  this  country;  you  have  told  us  what  a  very  large  proportion  of 
the  population  of  this  country  lives  in  the  cities;  and  from  some 
little  investigation  of  my  own  I  think  it  is  safe  to  say  that  this 
matter  of  municipal  public  works  is  directly  interesting  to  one- 
fourth  of  the  population  of  the  United  States  to-day.  It  is  certainly 
information  that  possesses  very  great  value  to  municipal  authorities 
anti  civil  engineers.  It  is  information  which  city  authorities  wish 
in  considering  plans  for  improvements  in  their  cities,  and  it  is 
information  which  civil  engineers  want  and  need  when  they  are 
called  upon  to  consider  and  report  upon  questions  for  municipal 
authorities.  It  is  information  that  we  have  a  right,  as  municipal 
authorities  and  as  engineers,  to  call  upon  the  Government  for.  It  is 
not  a  question  of  favor.  If  it  is  worth  while  to  collect  information 
as  to  the  number  of  sheep  and  number  of  calves,  and  particularly 
the  detailed  information  which  may  not  go  quite  as  far  as  my 
friend  Mr  Thompson  spoke  of,  it  is  certainly  allowable  to  collect 
statistics  of  important  municipal  works,  and  I  see  no  reason  why 
we  should  not  expect  and  should  not  jnsist  on  having  this  informa- 
tion, which  is  really  vastly  more  important,  collected  and  presented 
in  the  same  way. 

It  is  very  true  it  will  require  quite  a  different  order  of  talent 
to  collect  this  information  and  to  put  it  in  shape  for  publication; 
but  it  is  a  kind  of  talent  thaf  can  be  secured.  It  will  require  that 
an  expert  in  each  department,  perhaps,  be  put  at  the  head  of  each 
particular  division — for  instance,  the  collection  of  statistics  of  water 
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Avorks  will  require  an  expert  in  that  line,  who  should  have  authority 
to  make  his  plaws  and  to  send  out  expert  assistants  to  work  with 
the  city  engineers  and  municipal  authorities,  to  harmonize  these 
-conflicting  accounts  that  have  been  spoken  of  and  to  get  this 
information  im  such  shape  that  it  would  be  available  for  use. 

I  think  the  Government  will  not  strongly  object  for  the  reason 
that,  as  doubtless  most  .of  you  know,  quite  an  effort  was  made  in 
the  last  Census  {o  do  this,  and  really  the  volume  of  information 
published  is  something  surprising  when  we  consider  that  no  special 
effort  was  made  to  make  the  informaton  complete.  The  work  has 
thus  already  been  begun  by  the  Government;  and  what  we  need  to 
do  now  is  to  insist  that  it  should  be  carried  out  most  thoroughly, 
undei"  proper  organization,  to  get  the  information  and  to  present 
it  in  a  way  that  will  be  useful  to  those  for  whom  it  is  intended. 

The  President:  Is  there  anything  further  to  be  said  on  this 
subject?  ' 

Mr.  Gniffke,  City  Treasurer,  Dubuque,  la.:  From  the  re- 
marks these  gentlemen  have  made  here  I  see  that  the  Bureau  of 
Labor  and  Statistics  has  done  quite  an  extensive  work.  I  know 
they  were  at  work  because  they  were  a  day  and  a  half  in  my  office. 
Possibly  we  could  obtain  more  through  the  Bureau  of  Labor  than 
the  Census  Bureau. 

Mr.  M.  N.  Baker,  of  the  "Engineering  News,"  New  York: 
I  request  the  privilege  of  the  floor  for  the  purpose  of  making  a 
few  statements  which  it  seems  to  me  would  fill  some  gaps  in  the 
discussion.  I  would  state  for  the  information  of  the  Society  that 
a  recent  session  of  Congress  authorized  th-e  Commissioner  of  Labor 
to  compile  and  publish  statistics  of  cities  of  the  United  States  hav- 
ing over  30,000  population.  (See  "Statistics  of  Cities,"  Bulletin  No. 
24,  U.  S.  Department  of  Labor,  September,  1899.)  The  previous 
investigation  started  by  the  Commisssioner  of  Labor  was  origi- 
nated in  1895-6  by  the  National  Association  of  Bureaus  of  Labor 
Statistics,  an  organization  composed  of  officers  of  the  various 
'State  Labor  Bureaus  of  the  United  States.  In  1896  the  Association 
.sent  invitations  to  different  authorities  oni  statistics,  asking  them 
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to  send  suggestions  to  be  presented  to  a  meeting  of  the  Associa- 
tion which  was  to  be  held  at  Albany  in  June,  1896.  The  object  of 
that  particular  investigation  was  to  enquire  into  the  relative  advan- 
tages of  private  and  public  ownership  of  water  works,  lighting 
plants  and  street  railways.  Many  suggestions  were  submitted,  and 
it  was  resolved  that  the  investigation  should  be  taken  up  by  the  dif- 
ferent State  Labor  Bureaus  where  they  wfere  in  a  position  to  do  it; 
and  where  they  were  not,  it  was  understood  that  Mr.  Carroll  D. 
Wright,  the  United  States  Commissioner  of  Labor,  throug^h  the 
funds  of  his  department,  should  carry  on  the  investigation.  The 
investigation  has  been  carried  on  by  some  of  the  State  Bureaus, 
and  some  of  the  results  have  been  published. 

Away  back  in  1886  a  committee  of  the  American  Water- Works 
Association  worked  up  a  form'  for  reporting  water-works  statistics 
(see  fifth  annual  report  of  the  association),  but  so  far  as  I  Jcnow  it 
has  not  been  adopted  to  any  very  great  extent. 

About  the  same  time,  or  a  little  earlier,  the  New  England 
Water- Works  Association  formulated  a  plan  for  statistics  of  water- 
works which  has  been  carried  out  by  the  water-works  officials 
throughout  the  country  to  a*  very  considerable  extent.  Members 
of  the  New  England  Water-Works  Association  especially — mem- 
bership not  being  limited  to  New  England — ^have  adopted  that 
form  ,and  there  is  now  available  much  valuable  information  on  a 
umform  basis,  both  in  the  reports  of  the  numerous  water  depart- 
ments that  have  adopted  the  plan  and  in  yearly  summaries  pub- 
lished in  the  Journal  of  the  New  England  Water- Works  Asso- 
ciation. 

There  are,  then,  three  or  four  lines  of  investigation  similar  to 
what  is  under  discussion  here  which  have  either  been  proposed  or 
actually  undertaken. 

The  general  scheme,  of  course,  is  one  which  is  very  praise- 
worthy, but  as  for  inducing  all  the  different  municipal  officials 
through  the  country  to  adopt  and  carry  out  faithfully  any  particular 
scheme,  it  seems  to  me  it  is  a  very  serious  question  and  a  vcn' 
difficult  problem.  The  greatest  hope,  it  would  seem  to  me,  and 
in  fact  the  only  practicable  way  to  put  the  matter  of  municipal  sta- 
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tistics  on  a  uniform  basis  throughout  the  country,  is  by  working 
through  the  State  Legislatures — I  am  not  referring  now  so  much 
to  the  advisability  of  the  proposed  enquiry  on  the  part  of  the  next 
Census.  In  one  or  two  States  it  has  been  proposed  to  establish 
a  bureau  to  have  charge  of  a  system  of  uniform  accounting  for 
cities  in  order  that  figures  might  be  available  which  are  reliable 
and  readily  comparable.  An  attempt  of  the  sort  was  made  in  the 
New  York  Legislature  within  a  year  or  two,  and  it  failed  before 
the  law  was  enacted.  I  think  the  National  Municipal  League  is  at 
work  on  something  of  that  sort,  and  I  believe  that  in  its  repOTt  on  a 
model  city  charter,  which  was  presented  last  year  at  the  Indianapolis 
meeting  of  the  National  Municipal  League,  there  was  a  provision 
for  a  uniform  system  of  accounting.  It  is  certain  that  nothing 
short  of  a  permanent  Census  Bureau  will  result  in  much  that  is  of 
value  in  connection  with  the  Census  statistics.  " 

When  you  look  at  the  reports  of  the  last  Census  you  will  see 
that  there  were  a  few  so-called  vapor  lamps  in  New  York  city, 
and  that  they  put  the  whole  population  of  New  York  city  into  the 
total  cost  of  running  those  vapor  lamps  a  year  and  set  down  in 
cold  figures  the  cost  per  capita  for  vapor  lamps  a  small  fraction 
of  a  cent  per  capita.  That  is  the  way  some  of  the  municipal  sta- 
tistics were  handled  in  the  last  Census.  Of  course  this  is  an  extreme 
case.  When  you  look  over  all  the  statistics  the  Census  Bureau 
has  ever  published  you  will  see  they  amount  to  comparatively  little, 
nor  is  it  easy  to  find  specific  information  elsewhere.  It  seems  to 
me,  however,  that  more  is  likely  to  be  accomplished  for  the  next 
Census,  and  until  we  have  a  permanent  Census  Bureau,  with  a 
more  moderate  scheme,  including  the  collection  of  a  limited  range 
of  information  regarding  each  class  of  municipal  public  works, 
we  may  at  least  know  whether  a  given  city  has  got  a  gas  plant, 
for  instance,  or  a  sewerage  system,  by  a  compact  table  to 
be  compiled  presenting  this  information  for  each  city  and  village.. 
Two  or  three  columns  devoted  to  gas  works,  for  instance,  might 
indicate  by  yes  or  no,  or  in  some  other  simple  manner,  whether  or 
not  the  city  had  gas  work§;  and  by  an  asterisk,  whether  the  works 
were  owned  by  the  city  or  by  a  private  owner;  also  the  number 
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of  miks  of  mains  as  showing  the  extent  of  the  works.  Such  a 
scheme  followed  for  each  class  of  municipal  works  would  be  per- 
fectly feasible  and  wquld  give  us  a  great  deal  more  information 
than  we  have  got  now  or  ever  have  had.  In  addition  to  this,  some 
of  the  more  important  cities  might  be  selected  and  pretty  full 
schedules  devised  for  those. 

Henry  J.  Wiley,  Secretary  Street  and  Sewer  Department, 
Wilmington,  Del.:"  In  connection  and  with  reference  to  Govern- 
ment officers  making  enquiry,  I  would  say  that  cwie  of  those 
officers  of  the  Labor  Bureau  called  and  spent  a  full  day  with  me — 
two  half  days  on  two  different  days.  He  stated  that  he  had  been 
through  the  West  in  the  summer  time  collecting  information  for  the 
government  of  the  water-works  and  electric  light  plant  and  instruc- 
tion was  then  g^ven  him  to  go  to  the  cities  of  30,000  and  over  in 
connection  with  twenty-five  or  thirty  of  their  officers,  to  collect  in- 
formation embracing  the  number  of  miles  of  streets  in  cities,  the 
amount  of  improved  pavements,  the  class,  the  mileage  and  the 
average  cost.  He  included  all  these  things.  We  gave  him  that 
information,  and  he  showed  me  reports  of  the  different  cities  where 
he  had  been  in  the  early  spring.  He  said  the  Government  had 
sent  out  specially  some  twenty-five  men,  as  an  experiment,  to 
satisfy  an  enquiry  that  had  been  made  at  their  Bureau.  I  have  not 
heard  from  the  gentleman  since  that  time. 

The  President:  Is  there  any  further  discussion  on  this  ques- 
tion? If  not,  this  completes  the  program  for  this  afternoon.  But 
before  we  adjourn  I  would  like  to  state,  for  the  benefit  of  some 
of  the  members  who  were  not  here  this  morning,  and  who  conse- 
quently did  not  hear  the  announcement,  that  the  complimentary 
trolley  ride  to  be  given  by  the  Toronto  Railway  Company  is 
scheduled  for  10  o'clock  to-morrow  morning.  The  cars  will  leave 
the  side-track  on  Front  Street  in  front  of  the  Union  Station  at  that 
hour.  I  hope  the  starting  of  the  cars  will  not  be  delayed  as  long 
as  the  starting  of  the  meeting  was  this  afternoon. 

I  also  wish  to  say  that  the  selection  of  committees  on  the  nomi- 
nations of  officers  and  on  the  next  place 'of  meeting  has  been  made 
a  special  order  of  business  for  the  opening  of  the  evening  session, 
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which  is  scheduled  for  8  o'clock.  Permit  me  to  say  that  not  later 
than  8:15  I  shall  call  the  meeting  to  order;  and  if  there  is  no  one 
in  the  room  but  myself,  I  will  proceed  to  select  the  committees. 

Mr.  Sherrerd  :  In  adding  to  the  names  of  the  delegates  from 
Newark,  I  wish  to  present  Mr.  J.  B.  Stobaeus  as  a  member  of  the 
Society. 

The  President:  One  of  the  orders  of  business  this  morning 
was  the  election  of  new  members.  We  will,  with  the  consent  of 
the  Society,  revert  to  that  order  of  business  now. 

On  motion,  the  meeting  reverted  to  order  of  business  No.  3. 

On  motion,  the  Secretary  cast  a  ballot  (on  behalf  of  the  Society), 
in  favor  of  the  applicant. 

The  President:  I  declare  Mr.  J.  B.  Stobaeus,  member  of 
the  Board  of  Trade  of  Newark,  New  Jersey,  duly  elected  a  member 
of  this  Society. 

On  motion,  the  Convention  adjourned  to  meet  at  8  o'clock  p.  m. 

EVENING  SESSION. 

Tuesday,  October  3,  I899,  8  o'clock  p.  m. 

The  President,  in  the  chair,  called  the  meeting  to  order. 

The  President:  At  this  morning's  session  the  selection  of 
the  Committee  on  the  nomination  of  officers  and  the  Committee 
on  the  next  place  of  meeting  was  made  the  first  order  of  business 
for  this  session.  I  will  now  call  for  nominations  for  the  Committee 
on  the  nomination  of  officers : 

eniiBCTION  OF  THB  COMMITTBB  ON  THE  NOMINATION  OF  OFFICERS. 

The  following  gentlemen  were  nominated  for  the  Committee, 
on  the  nomination  of  officers: 

Mr.  George  H.  Benzenherg,  Milwaukee,  Wis. 
Mr.  Harrison  Yan  Duyne,  Newark,  N.  J. 
Mr.  George  M.  Ames,  Grand  Rapids,  Midi. 
Mr.  Joseph  Elder,  Peoria,  111. 
Mr.  Bernard  Saunders,  Toronto,  Ont 
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On  motion^  the  nominations  were  closed. 

Mt.  A.  D.  Thompson,  Peoria,  111.,  moved,  seconded  by  Mr. 
Adam,  Nev^ark,  N.  J.,  that  the  Secretary  be  instructed  to  cast  a 
ballot  on  behalf  of  the  Society  for  the  appointment  of  Messrs.  Ben- 
zenberg,  Van  Duyne,  Ames,  Elder  and  Saunders  as  a  committee 
on  the  nomination  of  officers.    Carried. 

On  instructions  of  the  President,  the  Secretary  cast  a  ballot  on 
behalf  of  the  Society. 

The  President:  The  Secretary  reports  that  a  ballot  has  been 
cast  for  the  appointment  of  the  Committee  on  the  nomination  of 
officers  for  the  ensuing  year  in  favor  of  Messrs.  Benzenberg,  Van 
Duyne,  Ames,  Elder  and  Saunders,  and  I  declare  the  Committee, 
as  nominated,  duly  selected. 

This  Committee  will  be  expected  to  report  bX  the  session 
to-morrow  (Wednesday)  evening,  when  the  election  of  officers  will 
take  place, 

SBLECTION  OF  THB  COMMITTEE  ON  THE  NEXT  PLAGE  OF  MBBTINO. 

The  following  gentlemen  were  nominated  for  the  Committee  on 
the  next  place  of  meeting: 

Mr.  August  Herrmann,  Cincinnati,  O. 
Mr.  George  \Y.  Ballard,  Newark,  N.  J. 
Dr.  W.   C    Woodward,  Washington,  D.  C. 
Mr.  \.  D.  Thompson  Peoria,  111. 
Mr.  Edwin  A.  Fisher,  Rochester,  N.  Y. 

On  motion,  the  nominations  were  closed. 

On  motion^  the  Secretary  was  instructed  by  the  President  to 
cast  a  ballot  on  behalf  of  the  Society  in  favor  of  the  gentlemen 
named  as  members  of  the  Committee  on  the  next  place  of  meeting. 

On  instructions  of  the  President,  the  Secretary  cast  a  ballot  on 
behalf  of  the  Society. 

The  President:    The  Secretary  reports  that  a  ballot  has  been 

cast  for  the  appointment  of  the  Committee  on  the  next  place  of 

meeting   in    favor   of   Messrs.    Herrmann,    Ballard,    Woodward, 

♦ 

Thompson  and  Fisher,  and  I  declare  the  Committee,  as  named, 
duly  selected. 
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The  President:  The  first  paper  on  our  program  is  the  report 
of  the  Committee  on  Taxation  and  Assessment,  by  Mr.  ^gust 
Hermiann,  Commissioner  of  Water- Works,  Cincinnati,  O.,  Chair- 
man of  the  Committee. 

REPORT  OF  THE  COMMITTEE  ON  TAXATION  AND 

ASSESSMENT. 

Mr.  August  Hkhrmann,  Commissioner  of  Water-Works, 
Cincinnati,  O.,  Chairman  of  the  Committee:  The  Committee  has 
no  report  to  present  as  a  committee.  'Mj.  Geo.  P.  Bouton,  of 
Jersey  City,  N.  J.,  as  a  member  of  the  Committee,  has  prepared  a 
paper,  but  I  understand  he  has  communicated  to  the  Society  that 
he  will  not  be  here  until  some  time  to-morrow,  and  asked  that 
the  matter  be  held  open  until  his  arrival. 

As  a  member  of  llie  Committee  I  have  also  prepared  a  paper 
entitled  "Water  Rates  and  Statistics  pertaining  thereto  in  the 
larger  Cities^of  the  United  States,"  which  I  will  read  to  you  as 
follows : 

WATER  RATES  AND  STATISTICS  PERTAINING  THERETO  IN 
THE  LARGER  CITIES  OF  THE  UNITED  STATES. 

BY  AUGUST  HERRMANN, 
COMMISSIONER  OF  WATER  WORKS,   CINCINNATI,   OHIO. 

To  THE  American  Society  of  Municipal  Improvements,  at  Its  Sixth 

Annual  Convention: 

Gentlemen: 

A  year  ago,  as  Chairman  of  your  Committee  on  "Taxation  and 
Assessment,"  I  submitted  a  papier  on  the  "Rates  and  Taxation  in  the 
Larger  Cities  of  the  United  States."  This  paper,  it  was  believed,  covered 
all  of  the  principal  features  which  had  a  direct  bearing  on  the  question 
of  taxation  in  the  cities  to  which  it  had  reference.  This  year,  I  did  not 
deem  it  advisable  to  again  submit  a  paper  on  this  same  stvbject,  believ- 
ing that  it  would  be  better  that  a  few  years  should  elapse  belfore  genend 
statistics  should  again  be  gathered.  In  the  paper  submitted  to  the 
Society  a  year  ago,  it  developed  that  mistakes  in  securing  the  data  had 
occurred  in  the  cities  of  Pittsburg,  Pa.,  Allegheny,  Pa.,  and  Rochester, 
N.  Y.  Attention  was  called  thereto  by  the  members  of  the  Society  from 
those  cities,  and  a  sheet  in-serted  in  the  Annual  Report  making  the  nec- 
essary corrections.    In  the  concluding  paragraphs  of  the  paper  referred 
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to,  It  was  stated  that  it  was  almost  impossible  to  secure  ratable  and 
accur^^e  data,  because  of  the  many  different  systems  in  vogue  in  the 
leading  cities  of  the  country.  It  was  recommended  that  this  Association 
should  take  the  initial  steps  towards  inaugurating  and  securing  a  uniform 
system  of  assessing  property,  levying  taxes,  classifying  receipts,  dis- 
tributing revenue,  etc.  Considerable  headway  has  been  made  in  this 
direction  in  several  States  during  the  past  year,  and  particularly  so  in 
Ohio,  where  a  codifying  commission  was  appointed  under  an  Act  of  the 
General  Assembly  to  formulate  a  plan  providing  for  a  uniform  system  of 
government  for  that  State.  This  Commission  will  report  during  the 
coming  winter,  and  it  will  afford  me  great  pleasure  to  submit  a  synopsis 
of  their  report  for  your  consideration  at  our  next  annual  meeting. 

The  paper  submitted  this  year,  viz:  "Water  Rates  and  Statistics 
pertaining  thereto  in  the  larger  Cities  of  the  United  States,"  may  proi>- 
erly  be  classified  as  coming  under  the  head  of  "Taxation  and  Assess- 
ment." The  question  of  the  amount  charged  for  water  is  an  important 
one  in  every  city.  It  is  very  often  the  case  that  officials  having  the  man- 
agement of  water  departments  are  unnecessarily  and  un intelligently  criti- 
cised for  the  reason  that  the  water  rates  of  their  respective  cities  arc 
so  much  higher  than  those  of  other  cities  to  which  a  comparisoti  hat 
been  made.  As  a  rule  these  criticisms  are  made  by  those  who  have  not 
closely  examined  into  the  conditions  bearing  on  this  subject  in  the  vari- 
ous cities,  simply  taking  as  an  argument  the  prices  charged  per  lOO  cubic 
feet  of  water  in  one  city,  as  compared  with  that  of  another  dty,  or  some 
like  basis  of  cakulation,  and  then  charging  mismanagement  on  the  part 
of  the  department  having  the  high  rate.  Such  a  claim  is  ridiculous.  In 
making  comparisons,  all  of  the  conditions  of  the  department  must  be 
taken  into  consideration;  the  source  of  supply,  the  manner  of  pumping 
and  repumping  the  water;  the  discount  on  the  water  bills;  the  charges 
against  the  water  fund,  and  such  other  matters  as  would  necessarily  affect 
the  cost  of  operation  and  maintenance. 

In  gathering  the  data  for  this  paper  it  was  deemed  advisable  to  secure 
not  only  the  water  rates  as  charged  in  the  different  cities,  but  general 
statistics  that  might  have  a  bearing  on  this  subject.  As  was  done  last 
year,  the  information  to  be  obtained  was  confined  to  cities  that  had  a 
population  of  80,000  or  more,  at  the  last  United  States  census,  excepting 
therefrom  the  City  of  Washing^n,  D.  C,  alone,  believing  that  the  con- 
ditions existing  there  were  so  different  from  those  in  other  cities  that 
an  intelligent  comparison  could  not  be  made.  Of  the  thirty-one  cities 
in  the  country  coming  under  that  heading,  data  has  been  obtained  from 
all  of  them,  excepting  the  cities  of  Worcester,  Mass.,  Denver,  Oola, 
and  San  Francisco  Cal. 
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In  some  of  the  cities  water  rates  are  enumerated  under  no  leas  than 
several  hundred  items.  It  would  be  almost  impossible  to  prepare  a  table 
showing  these  different  entmierations  and  comparisons.  However,  all 
of  the  dlta  obtained  will  be  preserved,  and  should  any  of  the  members 
of  the  Society  desire  information  in' any  particular  item  of  charge,  the 
same  will  be  furnished  on  application. 

I  will  present,  first,  several  tables  showing  the  rates  charged  for 
water,  talcing  as  a  basis  the  principal  items  of  revenue  of  water  depart- 
ments! The  first  table  shows  the  rate  charged  for  water  furnished 
thjough  meters  which,  in  most  instances,  is  the  largest  single  item  of 
revenue  in  water  departments.  In  some  of  the  cities  water  is  furnished 
through  meters,  giving  a  price  per  100  (fr  1,000  gallons;  in  others  per 
100  or  1,000  cubic  feet.  The  table  shows  the  rate  computed  on  basis  of 
charge  per  100  cubic  feet  and  is  as  follows: 
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From  this  table  it  will  be  seen  that  of  the  thirty  cities  enumerated 
twenty  have  a  graduated  meter  rate,  according  to  the  amount  o(  water 
consumed,  while  ten  have  a  straight  rate.  The  lowest  graduated  rate  is 
in  Detroit,  being  i.if  to  3.74  cents;  Buffalo  coming  nesxt — 1.50  to  4.49 
cents  per  100  cubic  feet — while  New  Orleans  has  the  highest  rate,  being 
11.22  to  26.18  cents.  The  lowest  straight  rate  is  3  cents  at  Philadelphia, 
Pa.,  and  the  highest  straight  rate  is  in  New  York,  boroughs  of  Manhat- 
tan and  Bronx. 

Another  big.  item  of  revenue  of  watet"  departments  is  that  received 
from  dwelling  houses.  As  has  already  been  stated,  it  is  almost  impos- 
sible to  take  up  all  of  the  items  for  comparison.  The  next  table  sihows 
the  rates  charged  for  a  six-room  dwelling  house  occupied  by  one  family, 
containing  attic  and  basement,  lot,  say,  from  18  to  20  feet  front,  two 
stories  high,  having  the  following  privileges:  One  yard  hydrant,  one 
kitchen  sink,  one  stationery  washstand,  one  bath— hot  and  cold  water — 
one  self-closing  closet,  one  tw^o-tray  laundry  and  sprinkling  50  square 
yards  of  lawn. 

This  table  is  as  follows: 
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From  this  table  it  will  be  seen  that  for  this  kind  of  a  dwelling  house 
Detroit  has  the  lowest  rate,  viz,  $3.70  per  annum;  New  York  (Boroughs 
oi  Manhattan  and  'Bronx  coming  next)  at  $7.00  per  annum  The  high- 
est rate  is  at  New  Orleans — $31.75  per  annum.  The  average  rate  is 
$15.42,  fifteen  cities  being  below  and  15  cities  above  the  average. 

The  next  table  shows  the  rates  for  a  larger  dwelling  house,  viz,  a 
twelve-room  house,  occupied  by  one  family,  containing  attic  and  base- 
ment, lot,  say,  from  50  to  60  feet  front,  three  stories  high,  having  the 
following  privileges:  One  yard  hydrant,  one  kitchen  sink,  three  sta- 
tionery washstands,  two  baths — hot  and  cold  water — three  self-closing 
closets,  and  sprinkling  150  square  yards  of  lawn. 

This  table  is  as  follows: 
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From  this  table  it  will  be  seen  that  for  this  kind  of  a  dwelling  house, 
Baltimore  has  the  .lowest  rate>  viz,  $13.00  per  annum;  Detroit  next — 
$13.20  per  annmn.  The  highest  rate  is  at  New  Orleans — $52.25  per 
annum.  Th«  average  rate  is  $28.52,  sixteen  cities  being  below  and  four- 
teen cities  above  the  average. 

The  next  table  shows  the  charges  for  dwelling  houses  of  one  or  two 
rooms,  three  or  four  rooms,  five  or  six  rooms,  seven  or  eight  rooms, 
nine  or  ten  rooms,  eleven  or  twelve  rooms,  thirteen  or  fourteen  rooms, 
fifteen  or  sixteen  rooms,  occupied  by  one  family;  also  dharge  for  each 
additional  room,  as  well  as  charges  for  additional  feunilies — ^tenement 
houses. 

This  table  is  as  follows: 
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This  table,  in  order  to  be  fully  understood,  must  be  carefully  ana- 
lyzed. Taking  dwelling  houses  as  an  entirety,  it  is  evident  that  Detroit 
4ias  the  lowest  rate,  tihere  being  a' uniform  charge  of  $2.00  per  annum  for 
one  family  regardless  of  th^  number  of  rooms,  while  additional  families 
are  charged  at  the  rate  of  $1.00  each  per  annum.  Philadelphia '  comes 
next,  having  a  uniform  rate  of  $6.00  per  annum,  regardless  of  number 
•of  rooms  or  families  in  the  building.  Minneapolis,  Cleveland,  Columbus 
and  Toledo  also  have  very  low  rates.  The  highest  rate  of  all  the  cities  is 
Now  Orleans,  La. 

The  charges  for  each  additional  room  in  a  house  having  over  16 
rooms,  runs  from  30  cents  per  room,  per  annum,  in  Cincinnati,  Minne- 
apolis and  St.  Paul,  to  $1.50  per  room,  per  annum,  in  Allegheny.  A 
number  of  cities  make  no  charge  for  extra  rooms.  Eight  cities  charge 
nothing  for  additional  families  over  one.  In  the  other  22  cities  the  addi- 
tional family  charge  runs  from  $1.00  per  annum  per  family  in  Detroit,  to 
$8.00  per  annuim  per  family  in  Nashville. 

Chicago,  Baltimore,  Albany  and  Brooklyn  make  no  charge  for  the 
first  bath,  closet,  washstands,  etc.,  in  addition  to  the  dwelling  house  rates, 
while  the  other  25  cities  have  special  charges  for. these  privileges,  in  addi- 
ction to  the  dwelling  house  rates. 

Xhe  next  table  shows  the  charges,  where  same  are  made,  for  baths, 
•closets,  washstands  and  laundry  tubs  in  private  dwellings  and  is  as  fol- 
-lows:  . 

FIXTURES   lU   DWELLING    HOUSES — PER    ANNUM. 

(Where  blank  spaces  are  shown,  no  charges  are  made,  the  same 
being  included  in  dwelling  house  rate.) 

'  "  f 

Batiis— Hot         Sta.  Waah- 
•  Closets.  and  Gold.  atands.  Laundry. 

Name  of  Oltles  (one)  (one)  (one)  (tray  ea.) 

Cincinnati  $1.50  $2.70  $.90  $.50 

Milwaukee,  Wis 2.00  3.00  1.00  i.(» 

Nashville,  Tenn 6.00  8.00  ....  ... 

'Cleveland,  0 2.(X)  2.00                — 

Columbus,  0 2.00  2.66                •  3.33 

Newark,  N.  J 2.50  5.cx)  ....                 

Jersey  City,  N.  J 3.00  4.00                

Detroit,  Mich 1.60  i.(X)                .... 

Allegheny,  Pa 2.00  3.00  1.50  .... 

Oiiiaha,  Neb 2.50  3.50  i.oo  i.oo 

'  Toledo,  0 3.00  3.00  i.CK)  I.oo 

:. Syracuse,  N.  Y 5.00  4.00             .... 

.Louisville,  Ky 3.00  2.50  .50  '.50 


((  tt  it  ti  ^        tt  « 

It  it  tt  tt  tt  <• 
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:  batbiH-HAt  8tii.  Wa»h- 

GlosetB.           and  CoM.             ttftDdn  Laandiy. 

NameofCittoi. (oiie^ (one) (one) (Tfay«m) 

St.  Louis,  Mo 5.00        '         5.00  

Rochester,  N.  Y 2.00  2.00  ....                  

BuflFalo  N.  Y 1.50  i.oo                — 

Providence,  R.  1 5.00    •  5.00  2.00  3.00 

Pittsburg,  Pa 3.00  I.oo  i.oo  .. . • 

Indianapolis,  Ind 3.00  3.00                 

Boston,  Mass 5.00                 ....                  

New  Orleans,  La 6.00  3.75      /  2.50  4.50 

Minneapolis,  Minn 2.50  2.00  .50                 

St.  Paul,  Minn 2.00  2.00  ....                  

Philadelphia,  Pa i.oo  3.00  i.oo  5,00 

Kansas  City,  Mo 4.00  4.25  ....                  

Chicago,  111. — No  charge  for  first  closet  or  bath,  included  in  house  charge. 

Albany,  N.  Y. 

.(Brooklyn,  N.  Y. 

New  York,  N.  Y. 

Bahitnore,  Md. 

From  this  table  it  will  be  seen  that  five  cities  make  no  charge  at  all 
for  these  privelegcs,  the  same  being  included  in  the  dwelling  house  rate. 
The  lowest  charge  for  closets  for  domestic  purposes  is  in  Philadlelphia, 
the  same  being  $1.00  per  annum.  The  highest  is  in  Nashville  and  New 
Orleans,  being' $6.00  in  each  of  these  cities.  For  baths,  the  lowest  charge 
is  $1.00  in  Detroit,  Buffalo  and  Pittsburg,  while  the  highest  charge  is 
$8.00  per  annum  in  Nashville.  Twenty  cities  have  no  extra  chtar^ge  for 
stationary  washstands  in  addition  to  the  dwelling  house  charges,  while 
of  the  remaining  ten,  Louisville  and  Minneapolis  charge  50  cents  each  per 
annum,  which  is  the  lowest,  while  New  Orleans  charges  $2.50,  which  is 
the  highest.  Twenty-one  cities  have  no  extra  charge  for  laundry  tubs, 
in  addition  to  the  dwelling  house  charges,  while  of  the  remaining  nine, 
Cincinnati  and  Louisville  charge  50  cents  per  annum,  per  tray,  which  is 
the  lowest,  and  Philadelphia  charges  $5.00  per  annum  regardless  of  num- 
ber pf  trays,  which  is  the  highest. 

Next  is  presented  a  short  statement  showing  the  charges  for  stores 
and  business  premises,  which  is  as  follows: 

STORES  AND  BUSINESS  PREMISES— PER  ANNUM. 

(Where  no  meters  are  attached.) 

CINCINNATI,  OHIO:    Each  place  occupied  wholly,  or  in  part,  as 

'a  store,  office,  shop,  warehouse,  or  business  of  any  kind,  500  square  feet, 

or  less,  $1.00  per  annum.    For  each  additional  500  square  feet  or  fractioo 
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thereof,  $i.oo  per  annum.  This  price  includes  only  one  sink.  Fixtures, 
such  as  closets,  urinals,  washstands,  etc.,  are  additional  charges,  accord- 
ing to  number  of  people,  and  kind  of  business. 

MILWAUKEE,  WIS.:  Stores  and  business  premises  are  charges 
according  to  the  business  tr|nsacted  and  number  of  persons  employeid. 
The  rates  as  fixed  are  for  general  uses  only,  and  do  not  include  the  use 
of  water  for  special  purposes. 

NASHVILLE,  TENN.:  Stores  and  business  premises  are  charged 
according  to  the  business  transacted  and  the  number,  of  persons  em- 
ployed. Closets  and  baths  are  charged  for  in  addition  to  regular  fixed 
charges  for  premises. 

CLEVELAND,  OHIO:  Stores  and  business  premises,  20  feet 
front,  or  less,  $3.00  per  annum;  20  feet  to  33  feet,  $5.00  per  annum;  33 
feet  to  66  feet,  $8.00  per  annum;  over  60  feet,  $10.00  per  annum;  closets 
and  baths,  extra. 

COLUMBUS,  OHIO:  Stores,  according  to  location,  20  feet  front 
or  kss,  $2.00  per  annum;  20  to  30  feet,  $4.00  per  annum.  Each  additional 
foot  front  over  30  feet,  10  cents.     Extra  charge  for  special  privileges. 

;  NEWARK,  N.  J.:  Stores  are  charged  for  according  to  business 
and  number  of  persons  employed.    Special  fixtures  extra. 

JERSEY  CITY,  N.  J.:  'According  to  number  of  feet  front  and 
height  of  building.     Special  fixtures  extra. 

DETROIT,  MICH.:    From  $1.25  to  $12.00  per  annum. 

ALLEGHENY,  PA.:  Store  rooms  from  $2.50  to  $10.00.  Special 
fixtures  extra. 

CHICAGO,  ILL.:  Stores  are  assessed  in  addition  to  frontage 
rates — 25  cents  per  annum  for  each  person  employed  therein,  exceeding 
ten;  also  additional  charge  for  special  fixtures. 

OMAHA,  NEB.:  Stores  are  assessed  from  $5.00  to  $15.00  each 
per  annum.     Special  fixtures  extra. 

SYRACUSE,  N.  Y. :  Stores  $10.00  per  annum.  All  fixtures,  outside 
of  one  faucet,  are  charged  extra. 

BUFFALO,  N.  Y.:  Stores,  in  addition  to  specific  rates,  $1.50  per 
annum  and  upwards. 

TOLEDO,  OHIO:  According  to  number  of  feet  front,  business 
engaged  in,  number  of  persons  employed,  etc.    Speciail  fixtures  extra. 
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BROOKLYN,  N.  Y.:  According  to* frontage.  Extra  for  certain 
business  and  fixtures. 

LOUISVILLE,  KY.:  A  minimum  and  maximum  rate  is  fixed, 
dependent  entirely  upon  the  business  engaged  in.  Separate  charge  for 
fixtures. 

ST.  LOUIS,  MO.:  According  to  business  engaged  in.  Special 
fixtures  extra. 

ALBANY,  N.  Y.:  Stores  are  assessed  at  two-thirds  of  frontage 
rates.'   See  dwelling  house  charges. 

PHILADELPHIA,  PA.:  Stores  are  assessed  according  to  bustnesi 
Special  fixtures  are  charged  extra. 

BALTIMORE,  MD.:  Stores  are  assessed  according  to  number 
of  feet  front,  running  from  $6.00  to  $10.00  per  annum.  Nothing  extn 
for  fixtures. 

PITTSBURG,  PA.:    AH  charged  according  to  fixtures  in  use. 

BOSTON,  MASS.:  The  rate  for  stores,  etc.,  is  determined  by  Ae 
number  of  persons  employed  or  doing  business,  the  charge  for  ten  or 
less  being  $5.00  per  annum.     Special   fixtures  are  charged   extra. 

NEW  YORK:     Frontage  rates  in  force  here. 

NEW  ORLEANS,  LA.:     From  $8.00  to  $20.00  per  annum. 

PROVIDENCE,  R.  I.  Charges  for  stores  are  the  same  as  dwellinf 
house  fixture  charges. 

INDIANAPOLIS,  IND.:  Acording  to  number  of  feet  front,  nm- 
ning  from  $5.00  to  $15.00  per  annum. 

ROCHESTER,  N.  Y.:  From  $5.00  to  $30.00,  according  to  busiwsi. 

MINNEAPOLIS,  MINN.:  Stores  for  sale  of  any  goods,  except 
liquors  and  dry  goods,  $4.00.     Special  fixtures  extra. 

ST.  PAUL,  MINN.:  Stores  are  assessed  according  to  width. 
Extra  charges  for  special  fixtures. 

KANSAS  CITY,  MO.:  Stores  from  $4.25  to  $17.00  per  annuo- 
Special  fixtures  extra. 

The  next  table  shows  the  amount  charged  for  biiilding  puxposes  io 
the  cities  where  the  same  is  shown  on  the  schedule  of  rates,  and  is  tf 
follows : 
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RATES  FOR  BUILDING  PURPOSES. . 


Brick  per  Plastering  per  Stone  per 

Name  of  City.  1,000  100  aq.  job.  perch. 


Cincinnati,  O loc  20c  4c 

Milwaukee,  Wis ♦..     6c  30c  2}4c 

Nashville,  Tenn — No  fixed  charges  here.  Stone  masons  and  brick  mason3 

are  charged  from  $20.00  to  $60.00  per  year. 

Cleveland,  0 7  to  loc  30c  So 

Newark,  N.  J loc  35c  *254c 

Jersey  City,  N.  J loc  ...  2c 

Detroit,  Mich 2c                        5c  .       54c 

Chicago,  111 5c  ISC  ic  . 

Omaha,  Neb 7c  15c 

Toledo,  O '4c  ISC  5c 

Syracuse,  N.  Y 6c  20c  2c 

Louisville,  Ky loc  ...  4c 

Rochester,  N.  Y loc  50c  4c 

Albany,  N.  Y 6c 

Buffalo,  N.  Y tsc          '  20c  iHc 

Brooklyn,  N.  Y Sc  20c 

St.  Louis,  Mo IOC  Soc  Sc 

Pittsburg,  Pa loc  50c  Sc 

Indianapolis,  Ind '.    loc  3Sc  t3c 

Boston,  Mass 6Hc  loj^c  2^c 

New  York,  N.  Y loc  40c 

New  Orleans,  La 2Sc  i  .00 

Minneapolis,  Minn sc  20c        *  1 5^c 

St.  Paul,  Minn Sc  20c  iJ4c 

Kansas  City 8}^c  33%c  2}4c 


_Im 


♦Per  cubic  yard.     tPer  cord.    tPer  yard. 


* 


From  this  table  it  will  be  seen  that  for  building  purposes  Detroit 
has  the  lowest  rate  and  New  Orleans  the  highest. 

These  tables,  in  my  judgment,  give  a  general  idea  of  what  the  water 
rates  are  in  the  various  cities.  Taken  as  an  entirety,  it  is  evident  that 
Detroit  has  the  lowest  rate  and  New  Orleans  the  highest. 

Before  passing  from  this  feature  of  the  paper,  I  desire  to  call  your 
attention  to  a  clause  in  the  Brooklyn  scale  of  water  rents,  charged 
against  ^'vacant  lots,"  which  is  as  follows: 

"Vacant  lots,  $100  and  under — i  cent  per  running  foot  frontage. 
Assessed  at  over  $100  and  not  over  $200—  2  cents. 
Assessed  at  over  $200  and  not  over  $500—  5  cents. 
Assessed  at  over  $500  and  not  over  $1,000 — 10  cents. 
Assessed  at  over  $1,000  and  not  over  $2,000—15  cents. 
Assessed  at  $2,000  and  over,  20  cents. 
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.  I  do  not  find  a  charge  of  this  kind  in  any  of  the  other  cities  exception 
Albany,  N.  Y.,  where  a  charge  is  made  of  lo  cents  per  annum  per  front 
foot.  As  to  the  advisability  of  assessing  vacant  property,  I  have  nothing 
to  say.  However,  a  clause  of  this  kind,  strictly  enforced,  would  no 
doubt  realize  a  neat  sum  in  almost  aAy  city,  probably  suflicient  to  justi^ 
a  reduction  in  the  rates  as  now  existing.  • 

It  is  important  that  the  members  of  the  Society  examine  the  figures 
shown  in  the  tables  presented,  in  so  far  as  they  pertain  to  their  respective 
cities,  so  that,  if  any  of  the  figures  are  wrong,  the  same  may  be  corrected 
before  sending  the  copy  to  the  printer. 

I  come  now  to  the  other  feature  of  this  paper.  As  I  have  already 
stated,  in  addition  to  securing  the  rates  charged  in  these  cities,  it  was 
deemed  advisable  to  also  secure  data  that  may  have  a  bearing  on  the 
subject  of  fixing  rates.  A  series  of  questions  were  prepared  and  sub- 
mitted to  the  officers  of  the  various  cities,  as  follows: 

Question  i.  Do  you  have  a  grravity  supply,  or  are  you  required  to 
pump  all  your  water? 

Question  2.  In  furnishing  water  to  your  citizens,  do  you  pump 
directly  into  the  supply  pipes,  or  do  you  pump  into  reservoirs,  stand- 
pipes,  tanks,  or  towers? 

Question  3.  What  is  the  pressure  of  water  in  your  pump  mains,  and 
what  is  your  suction  lift? 

Question  4.  If  you  have  a  high  service,  what  is  the  pressure  ia 
your  puny)  main,  and  what  is  your  suction  lift,  and  what  is  the  proper 
tion  of  the  water  pumped  by  the  high  service  to  the  total  supply? 

Question  5.    What  is  your  source  of  supply? 

Question  6.  Do  you  purify  your  water  stipply?  If  so  what  is  the 
cost  of  purification,  as  compared  with  the  entire  cost? 

Question  7.  Are  main-pipe  extensions  paid  for  out  of  revenues  of 
water  department,  or  by  assessment  against  abutting  property? 

Question  8.  Is  interest  and  sinking  fund  on  existing  bonded  debt 
provided  out  of  water  rents  or  by  general  taxation? 

Question  9.  What  discount,  if  any,  is  allowed  for  prompt  payment 
of  water  bills? 

Question  10.  Is  the  department  self-sustaining  at  present?  Is  any 
money  raised  by  taxation  to  maintain  it? 

Question  11.  Are  the  water- works-  owned  by  the  city  or  private 
individuals? 

The  answers  received  to  these  questions  have  been  tabulated,  and 
are  presented  with  this  report,  marked  ^'Exhibit  A."  Only  a  careful 
examination  of  ail  of  the  details  will  demonstrate  what  value  the  same 
may  have  in  determining  by  comparison  the  water  rates  in  the  various 
cities.    I  shall  not  attempt  to  discuss  this  feature  of  the  paper  in  detail 
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but  simply  give  a  summary  of  the  data  collected,  in  order  that  the 
members  may  more  fully  understand  the  importance  thereof. 

Of  the  30  cities  enumerated,  21  are  required  to  pump  all  of  their 
water.  Four  receive  the  same  by  gravity,  viz.,  Newark,  Jersey  City, 
New  York  and  Syracuse;  while  five  receive  part  by  gravity  and  are 
required  to  pump  part  of  it.  Two  of  the  cites  do  not  do  any  pumping 
at  all,  the  gravity  supply  being  sufficient  for  distribution.  Ten  pump 
into  reservoirs;  seven  into  supply  pipes  direct;  and  eleven  partly  direct, 
and  partly  to  reservoirs,  stand-pipes,  etd.  The  importance  of  carefully 
analyzing  this  question  m  making  comparisons  of  water  rates  should 
not  be"  underestimated. 

I  shall  not  take  up  any  time  with  reference  to  the  third  question, 
viz.,  "What  is  the  pressnre  of  water  in  your  pump  mains  and  what  is 
your  suction  lift?" 

This  answer  should  be  carefully  scrutinized  in  order  to  determine 
what  bearing,  if  any,  it  may  have  on  this  question. 

The  fourth  question  relates  to  high  services,  the  pressure  in  pump 
mains  and  suction  lift,  and  the  proportion  of  the  water  pumped  by  the 
high  service  to  the  total  supply.  As  with  the  third  question,  it  is  better 
to  study  this  answer,  with  respect  to  the  pressure  and  suction  lift,  than 
to  try  to  discuss  it.  Of  the  30  cities,  17  have  a  high  service,  while  13 
are  not  required  to  repump  any  part  of  their  water.  The  percentage 
of  water  repumped  to  the  total  supply  runs  from  1.9  in  Philadelphia 
to  2354  per  cent,  in  Cincinnati. 

Question  5  pertains  to  the  source  of  supply,  and  question  6  to  the 
purification  of  the  water  supply.  Nineteen  of  the  cities  make  no  attempt 
at  purification,  some  of  them  contending  tl^t  it  is  not  necessary;  and 
six  are  now  taking  steps  toward  purification.  Five  of  them  purify 
their  water. 

Twenty  of  the  cities  pay  for  the  extension  of  their  water  mains  out 
of  the  revenues  of  the  Water  Department;  three  by  assessment  against 
abutting  property,  and  eight  by  assessing  part  and  paying  part  out  of 
revenues,  or  by  general  taxation. 

Nineteen  cities  provide  for  both  their  interest  and.  sinking  fund 
charges  out  of  the  revenues  of  the  department;  four  provide  for  the 
same  partly  but  of  the  revenues  and  partly  by  taxation,  while  five  pro- 
vide for  the  same  by  general  taxation. 

It  is  evident  that  if  a  water  department  was  not  required  to  pay 
for  main-pipe  extensions  and  interest  and  sinking  fund  out  of  its  reve* 
nues,  a  material  reduction  could  be  made  in  w^ter  rents.  As  has  already 
been  stated,  the  tables  show  that  Detroit  has  the  lowest  rate.  In  that 
city,  however,  the  interest  charges  of  the  department,  amounting  to 
$75,000.00  per  annum,   are  provided   for  by  general  taxation.     If  the 
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department  was  required  to  raise  that  much  more  money  each  year,  it 
would  necessarily  follow  that  th-ere  would  be  an  increase  in  the  water 
rents. 

Another  important  feature  is  th«  discount  allowed  on  water  bill*. 
Nine  cities  allow  a  discount  for  prompt  payment,  the  same  running  as 
high  as  20  per  cent,  in  the  city  of  Louisville,  which,  if  taken  into 
consideration,  very  materially  aflFects  their  rate,  as  shown  by  the  tables; 
twenty-one  of  the  cities  allow  no  discount,  and  of  this  number  six  cEzact 
a  penalty  if  bills  are  not  paid  promptly. 

All  of  the  answers  received,  as  to  whether  or  not  the  departments 
are  self-sustaining,  are  in  the  affirmative. 

Of  the  30  cities,  the  water-works  of  only  three  of  them  are  owned 
by  private  companies,  viz.,  those  of  Indianapolis,  Ind.,  New  Orleans 
and  Omaha.  The  Louisville  department  is  managed  by  a  private  com- 
pany, but  nearly  all  of  the  stock  is  owned  by  the  city  sinking  fund. 

In  conclusion,  I  desire  to  return  my  thanks  to  all  of  those  who  faave 
assisted  me  in  securing  the  data  for  this  paper,  and  now  submit  the 
same  for  your  consideration  and  discussion. 

Jle.spettfully,  A.  HERRMANN. 

Gnicinnati,  Oihio. 

*The  paper  was  received  with  great  applause. 

The  Pr^sidbnt-:  Mr.  Herrmann,  as  we  discovered  last  year, 
has  a  faculty  of  going  into  -these  things  very  fully.  It  is  hard  for 
one  to  grasp  the  full  meaning  or  significance  of  this  paper  until 
one  has  had  a  chance  to  study  these  tables,  but  there  are  doubtless 
some  enquiries  which  the  paper  will  suggest. 

Mr.  Van  Duyne,  Newark,  N.  Y.:  I  was  just  about  to  say- 
that  it  is  almost  impossible  to  discuss  this  paper  without  having 
had  an  opportunity  to  study  the  statistics  that  are  given.  Of  course 
it  would  be  an  interesting  study  to  a  good  man«y  of  us,  to  see 
how  the  different  cities  compare  in  their  expenses.  I  may  state, 
for  the  benefit  of  the  members  present,  that  Newark  is  one  of 
the  cities  that  obtains  its  water  supply  entirely  by  gravity.  The 
source  of  ouf  water  supply  is  in  the  mountain  section  of  New 
Jersey,  and  is  from  an  elevation  five  or  six  hundred  feet  above  the 

city,  being  from  the Mountain  in  New  Jersey.    The 

water  is  supplied  from  two  different  levels  in  the  city,  one  the 
high  service  and  the  other  the  low  service ;  but  by  gravity  to  each. 


W    i 


obW 


AMERICAN  SOCIETY  OF  MUNICIPAL  IMPROVEMENTS.  IO3 

# 

The  money  received  from  consumers  of  water  pays  for  extending 
the  mains  and  all  the  other  incidental  expenses  of  the  water  supply; 
but,  as  I  said  before,  we  cannot  begin  to  compare  these  figures 
until  we  study  the  different  tables. 

Mr.  M.  R.  Sherrerd,  Newark,  N.  J.:  I  would  like,  Mr. 
President,  to  ask  a  question  in  regard  to  Detroit.  Does 
Detroit  charge,  a  frontage  tax?  The  rate  in  Detroit  seems  to 
be  the  lowest  rate,  and  the  question  has  been  brought  up  a 
number  of  different  times  as  to  how  Detroit  is  able  to  fimiish. 
water  at  such  a  low  rate.  That  question  has  been  brought  up  in 
our  own  city. 

Mr.  August  Herrmann,  Cincinnati,  O.:  In  answer  to  that 
question,  I  would  say,  out  of  the  revenue  of  the  Water  Department 
last  year  and  now  by  assessment  on  abutting  street  property  they 
provide  for  extensions ;  and  then  they  raise  $75,000  a  year  for 
interest  on  their  bonded  debt. 

Mr,  M.  R.  Sherrerd,  Newark,  N.  J.:    That  is,  by  taxation. 

Mr.  August  Herrmann:  If  they  paid  for  thosie  two  things 
out  of  their  water  rents  it  would  very  materially  increase  their  latc. 

The  President:  And  yet  Detroit  a  year  ago,  I  believe,  was 
seriously  considering  furnishing  its  water  absolutely  free,  was  it 
not,  Mr.  Herrmann? 

Mr.  Herrmann:    I  understand  so. 

Mr.  Bernard  Saunders,  Toronto,  Ont.:  They  would  put 
it  all  into  taxation? 

The  President:    Yes. 

Mr.  G.  H.  Benzfnrerg,  Milwaukee,  Wis.:  I  have  heard 
Governor  Pingr^e  say,  when  he  was  Mayor  of  Detroit,  that  it  was 
his  intention  that  the  water  should  be  free  to  all  consumers  in  the 
city  of  Detroit.  In  arguing  the  matter  with  him  in  his  office, 
I  presented  the  fact  to  him  that  the  water  could  not  be  delivered 
without  expense,  and  that  if  water  was  supplied  without  charge 
and  without  control  as  to  quantity,  the  gradual  inclination  wf)uld 
be  to  a  tremendous  waste,  which  would  greatly  increase  the  expense 
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of  furnishing  and  supplying  the  same,  and  would  probably  result 
in  the  necessity  of  increasing  the  size  of  all  distributing  mains 
in  order  to  deliver  the  water  which  would  be  used  or  be  allowed 
,to  waste  without  restriction,  and  that  ultimately  the  citizens   of 
Detroit  would  be  paying  a  great  deal  more  for  the  water,  by  direct 
taxation  or  in  some  other  way,  than  if  the  consumption  be  kept 
under  control  and  regulation  and  subject  to  a  charge.    However, 
he  was  very  set  in  his  views,  and  meant  to  carry  his  idea  through 
the  Board  of  Water  Commissioners. 

While  it  may  appear  that  Detroit  is  offering  at  the  present 
time  an  extremely  low  rate  to  its  consumers,  I  believe  that  Mil- 
waukee, under  certain  conditions,  enables  its  citizens  to  obtain 
water  at  a  less  rate  even  than  Detroit.  It  is  a  fact  that  meters 
have  been  made  quite  popular  in  Milwaukee  and  that  now  almost 
every  house  has  a  meter  attached  at  the  time  of  the  introduction 
of  the  water  service.    Up  to  the  present  year  there  has  been  no 

• 

minimum  charge  of  any  kind,  nor  has  there  been  any  charge  for 
meter  service,  the  meters  being  owned  by  the  consumers.  The 
only  charge  that  was  made  to  consumers  was  for  the  actual 
amount  of  water  passed  through  the  meter,  and  the  result  was 
that  1,833  consumers  in  1897  paid  less  than  a  dollar  and  a  half 
per  annum;  some  600  paid  less  than  90  cents;  some  300  paid  less 
than  60  cents,  and  some  paid  but  30  cents,  while  others  paid  but 
15  cents  per  year. 

The  President:  Milwaukee  does  not  make  a  minimum 
charge? 

Mr.  Benzenberg:  There  was  no  minimum  charge.  Con- 
sumers were  only  charged  for  what  water  the  meter  indicated. 
In  the  cases  quoted,  the  consumers  used  the  city  water  simply 
for  drinking  and  culinary  purposes — using  well  water,  which  was 
■convenient,  for  washing  and  other  domestic  purposes. 

This  fact  is  stated  to-  show  that  there  was  no  restriction  as  to 
how  small  a  quantity  of  water  they  could  use,  but  that  the  con- 
sumers simply  paid  for  what  they  used.  The  water  was  charged 
for  at  the  rate  of  20  cents  a  thousand  gallons,  or  15  cents  a 
hundred  cubic  feet. 
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Early  this  year  the  rates  were  changed  from  a  sliding  scale  to 

a  flat  meter  rafe.     With  1,830  odd  consumers  paying  less  than 

one  dollar  and  a  half  per  year  with  meter  rates  at  15  cents  a  cubic 

•hundred  feet,  it  was  evident  that  if  the  rates  were  reduced  to  the 

flat  rate  of  4j^  cents  per  hundred  cubic  feet,  as  was  done,  the 

number  who  would  pay  less  than  a  dollar  and  a  half  per  year 

for  the  use  of  water  would  perhaps  be  quadrupled,  and  that  the 

number  who  would  be  paying  less  than  two  dollars  vvould  run 

above  ten  thousand.    It  was  therefore  decided  to  make  a  separate 

charge,  coyering  the  expense  of  reading  the  meter  monthly  and 

of  making  out  the  bills  quarterly,  which  was  an  additional  burden 

placed  upon  the  Water  Department  by  the  metered  consumer  over 

and  above  that  caused  by  the  regular  rate  payers,  as  it  meant  twelve 

visitations  during  a  year  upon  the  premises,  and  making  out  bills 

twice  as  frequently.     The  actual'  expense   of  this  extra  labor, 

amounting  to  about  a  dollar  a  year,  was  made  a  separate  charge 

against  every  consumer  who  had  a  meter,  and  which  may  perhaps 

be  denominated  a  minimum  charge. 

Ii>  computing  the  number  of  water-takers  who  would  be  pay- 
•  ing  less  than  two  dollars  per  year  for  water,  aside  from  the  charge 
of  one  dollar  for  reading  the  meter,  it  was  found  to  be  over  11,000; 
and  5,900  metered  consumers  would  be  paying  less  than  one  dollar 
in  addition  to  the  dollar  for  reading  the  meter.  With  over  24,000 
of  the  water  consumers  in  Milwaukee  having  their  supply  con* 
trolled  by  meter,  and  about  8,500  not  metered,  I  believe  that  the 
rates  at  which  water  is  obtained  in  Milwaukee  will  compare  very 
favorably  with  the  rates  at  Detroit. 

Mr.  Sherrerd:    What  is  the  per  capita  consumption? 

Mr.  Benzenberg:  The  per  capita  consumption  is  a  little  less 
than  eighty  gallons  per  day,  which  includes  the  supply 
of  water  to  many  domestic  consumers  and  to  several  large  institu- 
tions and  factories  outside  of  the  city  limits,  the  number  of  con- 
sumers there  not  being  included  in  the  population  upon  which 
the  per  capita  rate  is  computed.  For  instance,  there  are  a  number 
of  large  consumers,  such  as  the  National  Soldiers'  Home,  v^ith  its 
2,400  inmates;  quite  a  number  of  breweries;  some  distilleries,  and 
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the  large  car-shops  of  the  Chicago,  Milwaukee  &  St.  Paul  Railway, 
the  latter  supplying  all  of  its  engines  with  city  water  from  tanks 
outside  of  the  city.  All  that  supply  is  included  in  the  eighty  g^al- 
Ions  per  capita,  but  the  population  which  is  supplied  outside  of 
the  city  is  not  included. 

The  President:    Do  you  charge  those  large  consumers  the 
same  rate  per  capita  as  you  charge  the  householder? 

Mr.  Benzenberg:     Yes.    The  meter  rate  is  a  flat  rate  of  6 
cents  per  thousand  gallons. 

The  President:    Your  former  charge,  the  higher  rate,  must 
have  been  a  very  burdensome  charge  for  your  large  consumers? 

Mr.  Benzenberg:  No,  for  we  had  a  sliding  scale.  The  high- 
est rate  was  15  cents  per  100  cubic  feet,  or  20  cents  per  i,ooc^ 
gallons,  for  the  first  25,000  cubic  feet  consumed  each  year  by 
either  large  or  small  consumer;  after  the  first  25,000  cubic  feet 
per  year  were  consumed,  the  next  25,000  cubic  feet  were  paid  for 
at  the  rate  of  10  cents  per  100  cubic  feet;  the  next  50,000  cubic 
feet  at  the  rate  of  8  cents;  the  next  400,000  cubic  feet  at  the  rate 
of  4  cents  a  hundred  cubic  feet,  and  all  above  500,000  cubic  feet 
per  annum  was  charged  at  the  rate  of  3J4  cents  per  100  cubic  feet. 
The  large  consumer  soon  obtained  the  benefit  of  the  low  rate  and 
brought  the  high  rate  that  he  had  paid  for  the  first  water  consumed 
down  to  a  very  low  average  rate  for  the  year. 

Mr.  Ames:  I  would  like  to  ask  if  any  charge  has  been  made 
to  the  city  for  fire  protection  and  public  purposes? 

Mr.  Herrmann:  It  would  certainly  aflfect  it,  for  in  some  of 
the  cities  they  make  a  charge  for  fire  protection,  and  even  make 
a  charge  for  municipal  buildings;  in  those  cities  where  they  do 
that  it  would  certainly  affect  the  rate.  Xhat  has  been  taken  inta 
account  in  some  of  the  cities  dealt  with  in  our  report,  but  we 
could  not  get  full  answers  in  the  others. 

In  Detroit  the  meter  rate  runs  from  1^7  to  3.74  cents;  but 
they  have  a  minimum  rate  of  50  cents  per  month,  which  would 
make  the  smallest  house  rate  $6  per  annum.  Then  in  Buffalo  the 
rate  is  1.50  to  4.49  cents,  with  a  minimum  rate  of  $24  per  amirnn. 
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Then,  if  you  take  the  other  conditions  into  consideration,  the 
city  of  Detroit  raising  its  interest  by  general  taxation,  it  represents 
quite  a  sum  .of  money,  taking  $75,000  a  year — I  do  not  know 
just  what  their  total  revenues  are.      i 

Mr.  Benzenberg:  Perhaps  it  may  be  interesting  to  mention 
the  financial  condition  of  the  Water- Works  D^artment  in  Mil- 
waukte.  The  department  has  amnually  paid  the  interest  upon 
its  indebtedness  and  has  also  retired  5  per  cent,  oi  that 
bonded  indebtedness  each  year,  as  the  law  requires  that  5  per  cent. 
of  the  bonded  indebtedness  must  be  redeemed  and  called  in  each 
year,  there  being  no  sinking  fund.  The  department  has  now 
reduced  its  bonded  indebtedness  to  below  one  million  dollars,  and 
a  large  part  of  that  will  be  retired  in  about  two  years  more,  when 
the  7  per  cent,  interest-bearing  bonds  which  were  issued  in  1871 
will  all  have  been  retired.  At  such  time  the  department  will  be 
in  condition  to  again  reduce  the  rate,  possible  an  additional  30 
per  cent.  The  department  at  the  same  time  takes  care  of  all  exten- 
sions, the  maintenance  and  operation  expenses,  and  also  has  quite 
a  sum  laid  aside  for  any  emergencies  or  any  necessary  increase  in 
the  way  of  pumping  engines,  etc.  In  six  or  seven  years  from  now 
the  department  will  be  practically  out  of  debt;  and  as  the  interest 
and  sinking  fund  represent  at  present  about  three-fifths  of  the 
entire  necessary  expenditures,  the  rates  may  then  be  reduced  to 
the  lowest  known. 

Mr.  Eldridge:  Mr.  President,  it  struck  me,  when*  I  heard 
that  premises  in  Milwaukee  were  Using  only  fifteen  cents'  worth 
of  water  in  an  entire  year,  that  those  premises  ought  to  be  inspected 
by  the  Health  Department  right  away;  that  possibly  this  meter 
business  went  too  far  in  cases  of  that  kind.  But  what  I  rose  par- 
ticularly about  to  ask  was  what  provision  was  made  for  flushing 
sewers,  and  if  an  account  was  kept  of  water  used  for  that  purpose 
as  a  charge  against  any  civic  department? 

Mr.  Benzenberg:  In  order  to  get  at  the  amount  of  water 
that  was  used  by  the  city  in  its  various  departments  in  1897  for 
city  purposes,  accurate  measurements  and  records  were  kept. 
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While  cleaning  or  flushing  sewers  which  is  done  by  hose  direct 
from  the  hydrants),  a  record  was  kept  of  the  number  of  minutes 
the  water  was  turned  on  for  such  purposes,  of  the  location  of  the 
hydrants  for  the  purpose  of  ascertaining  the  pressure  at  that 
hydrant,  and  of  the  length  of  hose  and  the  size  of  the  nozzle. 
This  was  sufficient,  data  to  quite  accurately  determine  the  amount 
of  water  that  was  used  for  flushing  purposes.  The  amount  of  water 
used  for  street  sprinkling  purposes  was  determined  by  weighing 
each  springing'  wagon  when  empty  and  when  full,  and  the 
number  of  times  it  was  filled  each  day,  and  the  number  of  days 
each  was  run;  and  the  total  amount  was  computed  from  such  rec- 
ord. The  water  used  for  horses'drinking  troughs  was  arrived  at  by 
carefully  noting  the  time  it  took  the  stream  at  each  drinking  troug^h 
to  fill  a  g^ven  receptacle.  This  was  repeated  a  number  of  times,  and 
in  that  way  the  regular  rate  of  flow  of  these  constant  flowing 
drinking  troughs  was  detiermined.  The  display  fountains  were 
arrived  at  in  a  similar  manner,  by  noting  the  pressure  and  the 
number  and  size  of  the  jet  openings.  The  amount  of  water  used 
in  the  schools  was  computed  by  the  number  of  times  the  flush 
tanks,  whether  automatic  or  hand  regulated,  dumped  during  the 
day,  and  the  amount  of  gallons  used  at  each  dump.  The  water 
used  in  the  parks  for  the  lakes  was  measured,  while  tlie  water  used 
for  extinguishing  fires  was  determined  from  data  obtained  by  the 
Chief  of  the  Fire  Department  through  his  various  foremen  keeping- 
an  accurate  record  of  the  number  of  minutes  that  each  engine 
•  was  operated  taking  water  from  hydrants;  and  in  case  a  hose  was 
directly  connected  with  the  hydrants,  of  the  number  of  minutes 
such  hose  was  used,  and  of  the  size  of  nozzle  and  pressure  at  the 
engine  and  at  the  hydrants.  The  tanks  at  tlie  natatoriums  were 
measured  and  a  record  was  kept  of  the  number  of  times  they 
were  emptied,  washed  and  cleaned  during  the  year.  In  that  manner 
almost  every  conceivable  form  in  which  the  city  used  water  for 
municipal  purposes  was  computed  or  very  closely  estimated. 

Perhaps  it  may  be  of  interest  to  those  present  to  state  that,, 
in  order  to  approximately  determine  the  amount  of  water  used 
and  wasted  by  the  then  8,546  unmetered  consumers,  the  sum  total 
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of  the  water  that  passed  through  all  the  meters  for  the  year,  the 
amount  that  was  computed  as  being  used  by  the  citv  and  a  very 
liberal  amount  allowed  for  pipe  leakage  were  deducted  from  the 
total  amount  of  water  pumped,  after  allowing  a  proper  percentage 
for  slip  in  the  pumps,  the  balance  being  taken  as  the  amount  sup^ 
plied  to  those  whose  services  were  not  metered.  I  can  not  now 
from  memory  give  the  percentage  accurately,  but  the  amount  that 
was  supplied  to  the  8,546  unmetered  consumers  was  very  nearly 
equal  to  that  used  by  the  city  plus  that  which  was  supplied  to  the 
then  nineteen  thousand  and  some  hundred  metered  consumers, 
which  included  all  breweries,  factories,  etc. 

M-R.  Ames:  I  would  like  to  ask  Mr.  Benzenberg  if  the  city 
pays  for  the  water  that  it  is  accurately  determined  they  use. 

Mr.  Benzenberg:  There  has  been  an  ordinance  upon  the 
books  that  the  city  should  pay  a  certain  amount  for  fire  hydramts 
and  other  municipal  purposes,  but  the  Water  Department  has 
never  received  either  cash  or  credit.  It  was  distinctly  understood, 
and  the  Council  so  passed  an  ordinance,  if  the-  rates  should  be 
reduced  to  a  flat  rate,  which  wodld  very  materially  reduce  the  reve- 
nue from  metered  consumers,  that  then  the  department  should 
receive  credit  for  fire  hydrants  at  the  rate  of  $8  per  hydrant;  and 
for  the  water  used  by  the  city  for  other  purposes,  based  either  upon 
the  measured  amount  or  upon  the  estimated  and  computed  amount, 
at  meter  rates.  It  remains  to  be  seen  whether  that  agreement  will 
be  carried  out  this  fall  or  not. 

TpE  President:  There  is  one  phase  of  this  meter  question 
that  I  wish  to  speak  of.  I  do  not  know  whether  the  facts  gathered 
by  Mr.  Herrmann  made  it  apparent  or  not,  but  I  know  it  is  the  case 
in  Brooklyn  that  where  there  is  a  limited  number  of  meters  used 
only  by  the  large  consumers  instead  of  encouraging  the  manufac- 
turer or  large  consumer,  you  will  find  if  you  compute  the  per  capita 
consumption  that  the  large  consumer,  or  the  manufacturer,  is  pay- 
ing more  for  hi§  water  per  thousand  gallons  than  the  wasteful 
householder  who  pays  by  the  number  of  taps  or  by  the  front  foot.  It 
seems  to  me  a  great  injustice  is  often  done  where  a  limited  number 
of  meters  is  used.    I  know  it  is  the  case  in  Brooklyn;  and  it  has 
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been  known  to  exist  for  some  time  but  it  has  not  been  rectified. 
I  think  that  will  be  found  very  frequendy  to  be  the  case  where  only 
a  small  proportion  of  the  taps  is  metered. 

Mr.  Benzenberg:  I  do  not  wish  to  speak  too  often  on  this 
subject,  Mr.  President,  but  I  believe  I  can  give  a  comparative 
statement  on  that  point;  the  amount  of  revenue  received  from  con- 
sumers whose  premises  were  metered  was  two  and  one-fourth 
times  as  great  as  that  received  from  those  whose  premises  were  not 
metered,  although  the  unmetered  consumers  used  much  more  than 
what  was  supplid  to  the  metered  consumers. 

The  President:  Even  with  your  seventy-five  per  cent,  of 
metered  taps  you  have  the  same  injustice. 

I  am.  sure  we  would  like  to  hear  about  the  local  practice  in 
Toronto. 

Mr.  Sherrerd:  !I  would  suggest  that  this  would  come  under 
the  head  of  "Report  of  Committee  on  Water  Works  and  Water 
Supply." 

The  President:  I  believe  we  have  been  encroaching  some- 
what upon  the  subject  to  which  Mr.  Sherrerd's  committee  may  lay 
claim. 

Mr.  Herrmann:  I  differ  with  Mr.  Sherrerd;  I  thought  it 
was  Assessment  and  Taxation. 

The  President:  If  there  is  no  more  discussion  upon  this 
question  we  will  pass  to  the  next  subject  on  the  program,  which 
is  the  "Report  of  the  Committee  on  Electrolysis  with  some  further 
Observations  on  Electrolysis  in  Dayton,  O.,"  a  paper  which  Mr. 
Harold  P.  Brown  has  promised  to  give,  but  Mr.  Brown  is  not 
present.  There  is,  however,  a  paper  by  Mr.  H.  S.  Wynkoop,  Elec- 
trician of  the  Department  of  Public  Buildings,  Lighting  and  Sup- 
plies, Brooklyn,  New  York,  on  "Electrolysis  from  the  Standpoint 
of  the  Municipal  Electrician,"  which  paper,  I  believe,  is  to  be 
read  by  Mr.  Tillson  for  Mr.  Wynkoop. 

Mr.  Tillson  read  this  paper  as  follows: 
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ELECTROLYSIS:  FROM  THE  STANDPOINT  OF  THE  MUNICI- 
PAL ELECTRICIAN. 

BT  H.  S.  WTNKOOP,  ELECTRICIAN  DEPARTMENT  OF  PUBLIC  BUILDINGS,  LIGETT- 

INO    AND   SUPPLIES,    BROOKLYN,    N.    Y. 

It  almost  seems  necessary  at  the  present  day  to  offer  an  apology  for 
the  presentation  of  a  paper  on  Electrolysis,  especially  if  the  writer  comes 
before  a  technical  or  semf-technical  assemblage,  leaving  his  maps  and 
remedies  behind.  Partly  to  introduce  variety,  largely  to  bring  forward 
a  somewhat  neglected  aspect  of  the  situation,  it  has  seemed  preferable 
to  present  the  subject  to  you  from  the  standpoint  of  the  municipal  elec- 
trician, rather  than  from  that  of  the  el-ectrrcal  engineer. 

In  Brooklyn  the  condition's  are  very  complex.  There  are  some  six 
hundred  miles  of  single  track,  six  railways  power-houses  well  distributed, 
and  a  daily  average  of  a  little  less  than  1,900  cars  in  operation,  including 
the  motor  cars  of  the  elevated  systems.  Underground  are  gas  and  water 
pipes,  railway  tracks,  Bdison  tube,  cement-lined  iron  subway  ducts  unoc- 
cupied, earthenware  subways  containing  lead  covered  cables,  supple- 
mentary wires  and  bundles  of  old  rails  used  as  ground  returns.  In  addi- 
tion, the  elevated  structure  itself  is  being  made  the  equivalent  of  a 
^ound  return,  through  its  bond  connections  with  the  track  it  supports. 
All  of  these  conductors  are  jumbled  together,  forming  an  irregular  net- 
work thiough  which  the  stray  electricity  is  dodging  hither  and  thither. 
To  increase  the  complication,  intentional  connections  between  dissimilar 
conductors  have  been  made  from  time  to  time,  at  the  instance  of 
•experts  retained  by  one  or  another  of  the  corporations. 

In  earlier  days  the  most  generally  accepted  method  of  dealing  with 
■electrolysis  involved  the  attaching  of  a  bond  wire  to  the  damaged  spot 
m  order  to  conduct  away  harmlessly  the  electricity  that  was  causing 
the  trouble.  By  nueans  of  these  bonds  the  various  corporations  are 
caring,  in  specific  instances,  for  stray  currents  in  amounts  ranging  from 
20  to  80  amperes. 

Each  corporation  has  its  own  expert  watching  developments,  and 
applies  Its  own  remedies,  regardless  of  the  eflPect  upon  its  neighbors  of 
the  disturbance  of  the  electrical  equilibrium  thus  occasioned. 

The  former  Board  of  Commissioners  of  Electrical  Subways  did  much 
pioneer  work,  both  in  identifying  the  cause  of  the  trouble  and  in  sug- 
gesting remedies^  This  was  a  State  institution,  however,  and  was  at 
times  at  variance  with  the  city  authorities,  so  that  the  failure  of  Brooklyn 
to  obtain  relief  cannot  be  blamed  upon  the  Commission. 

The  Water  Supply  Department  occupies  a  peculiar  position.  Since 
1896  it  has  merely  awaited  developments.  Tests  made  during  that  year 
:gave  indications  that  the  cast  iron  mains  were  reasonably  safe.     Careful 
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examination  was  then  made  of  the  pipes  at  the  so-called  danger  points^ 
and  resuhed  in  an  utter  failure  to  detect  any  evidences  of  electrolysis. 
Since  tha/t  time  no  instance  of  damage  to  the  city's  cast  iron  has  grone 
on  record.  Nor  has  any  damage  occurred  to  the  "cast  iron  of  the  Brook- 
lyn Union  Gas  Company,  a  corporation  controlling  nearly  all  of  the 
gas  mains  in  Brooklyn.  On  the  other  hand,  the  Edison  Electric  Illumi- 
nating  Company  exhibits  a  cast  iron  coupling  box  badly  corroded,  elec- 
trolytrcally,  on  one  side.  This  last  cast  iron  was  markedly  different,  in 
the  appearance  of  its  fracture,  from  the  various  samples  of  pipe  pre- 
sented. 

As  It  is  in  Brooklyn,  so  it  is  in  other  communities.  In  reading  the 
reports  of  experts  on  electrolysis,  one  is  at  once  struck  with  the  one- 
sidedness  of  the  evidence.  The  subject  is  almost  invariably  treated 
piecemeal— either  in  its  relation  to  the  gas  system,  or  to  the  water  pipes,, 
or  to  cable  coverings,  or  to  the  street  railway.  Perhaps  it  is  no  exag- 
geration  to  say  that  to  not  one  of  these  reports  could  properly  be 
applied  the  title  "Electrolysis,  in  Its  Relation  to  the  Public  Interests 
in  the  Town  of ." 

To  the  writer  these  reports,  while  valuable  statistically,  appear  to 
involve  an  uneconomical  expenditure  of  brain  energy.  They  cover  the 
same  ground  •  again  and  again,  and  offer  partial  solutions,  applicable 
at  the  best  to  only  a  few  of  the  interests  affected,  without  in  any  degree 
comprehending  in  their  scope  the  grand  problem  that  confronts  the 
municipality. 

What  part,  then,  does  the  municipality  bear  in  relation  to  electro- 
lysis? It  is  responsible,  primarily  and  finally,  alike  for  the  existence  of 
the  problem  and  for  the  securing  of  its  solution — responsible,  morally, 
because  it  originally  approved,  by  franchise,  of  the  single  overhead 
trolley;  responsible,  legally,  because  the  public  interests  are  jeopardized^ 
and  the  safeguarding  of  such  interests  is  a  function  of  the  municipality; 
responsible,  practically,  because  it  is  generally  the  only  body  exercising^ 
authority  over  all  of  the  private  corporations  operating  within  its 
boundaries^ 

How  much  is  being  done  by  the  municipality  in  the  way  of  .living 
up  to  its  responsibility?  Generally  speaking,  the  situation  may  best  be 
summed  up  by  quoting  four  stereotyped  answers  to  complaints,  these 
answers  being  much  employed  by  city  authorities  everywhere: 

First,  to  the  private  citizen:  "O,  yes,  we  have  had  a  number  of 
complaints  lately  about  the  failure  of  water  services.  If  you  will  go  to 
the  office  of  the  street  railway  and  state  your  case,  the  company  will 
in  all  probability  pay  your  plumber's  bill.  There  is  no  doubt  but  that 
the  railway  is  responsible." 
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Secan-d,  to  the  private  corporation:  "Your  corporation,  as  a  very 
heavy  taxpayer,  -is  undoubtedly  entitled  to  proteotion.  However,  we 
do  not  know  as  yet  how  to  protect  you.  The  railway  people  have  sug- 
gested remedies  that  we  cannot  adopt  .without  falling  into  legal  entangle- 
ments, while  several  electrical  men  have  endeavored  to  scare  us  into 
purchasing  their  patented  systems  or  appliances.  If  you  will  engage 
an  electrical  engineer,  we  will  assist  you  in  every  way  in  putting  hi* 
recommendations  into  effect." 

Third,  to  the  Water  Department  authorities:  "The  city  holds  a 
twenty-five-thousand-dollar  indemnity  bond  of  the  street  railway,  and 
that  sum  will  cover  any  damage  that  we  are  likely  to  sustain  for  many 
years." 

Fourth,  to  the  various  electrical  interests:  *'We  are  laymen.  We 
do  not  know  anything  about  this.  It  would  seem  that  you  electrical 
people  ought  to  be  able  to  correct  these  little  troubles  among  yourselves." 

So  long  as  this  shifting  of  the  burden  from  back  to  back  remains 
in  vogue,  it  is  hardly  to  be  expected  thait  any  great  advance  will  be  made. 
We  ought  no  longer  to  deal  so  frivolously  with  a  question  involving 
not  merely  the  safety  of  buried  pipes  and  wires,  but  as  well  the  entire 
matter  of  municipal  rapid  transit.  If  the  remedy  for  electrolysis  does 
not  come,  the  single  overhead  trolley  will  have  to  go. 

And  in  the  place  of  the  single  overhead  trolley,  what?  A  compli- 
cated double  overhead  trolley;  an  expensive  underground  trolley;  an 
experimental  storage  battery  system;  compressed  air  motors.  The 
abolishment  of  the  single  trolley  is  a  dread  alternative,  not  to  be  con- 
sidered seriously  until  every  effort  to  overcome  electrolysis  has  been 
exhausted,  or  until  a  rival  to  the  single  trolley  in  the  transportation 
field  has  been  discovered. 

Granting,  then,  that  most  of  us  find  ourselves  face  to  face  with  a 
living  municipal  problem,  how  is  it  to  be  handled?  Since  it  is  hardly 
possible  to  combine  in  any  one  man  the  attributes  of  the  expert  chemist, 
the  expert  electrical  engineer  and  the  expert  lawyer,  the  institution  of 
a  special  commission  is  suggested.  Thus,  in  addition  to  the  advantage  of 
having  a  number  of  trained  minds  working  concentratedly  upon  the 
problem,  an  opportunity  od  technical  representation  on  the  commission 
is  aflEbrded  to  each  of  the  affected  interests.  In  view  of  the  many-sided- 
ness of  the  subject,  a  board  of  nine  members  seems  not  unreasonable; 
and  the  represenitaition  might  properly  include  water,  gas,  electric  light- 
ing and  power,  electric  sig^nalling,  subways,  the  electric  railway.  The 
electrical  bureau,  if  there  be  one,  of  the  city  should  be  represented; 
otherwise  the  commission  will  find  it  necessary  to  obtain  the  services 
of  a  consulting  electrical  engineer.    A  chemist  of  reputation  must  not  be 
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forgotten.  Chemistry  is  to  play  a  larger  part,  apparently,  in  effecting 
the  final  solution  than  most  of  us  realize.  Legal  questions,  also,  wil 
from  time  to  time  come  to  the  surface;  and  to  answer  them  a  member 
of  the  legal  fraternity  might  be  added  very  profitably  to  our  commission. 
Kindly  pardon,  at  this  point,  a  dignession  in  favor  of  the  electric 

m 

railway  company.  The  writer's  experience  is  that  in  every  instance 
where  the  trolley  people  have  been  approached  in  a  spirit  of  equity 
they  have  invariably  come  at  least  half  way  in  return.  Indeed,  it  has 
been  necessary  to  officially  curb  their  zeal  in  Brooklyn  by  refusing 
permission  for  the  attachment  of  bonds  to  water  mains.  We  feared 
that  such  permission  would  render  the  city  jointly  liable  with  the  rail- 
way for  all  damag^es  to  service  pipes  past,  present  and  future.  Whether 
this  was  a  sound  legal  argument  or  not,  it  was  undoubtedly  a  fortunate 
expression  of  policy:  for  the  claim  was  actually  made  by  a  disgruntled 
hovise  owner,  shortly  after  this  refusal,  that  "he  didn't  care  nothin'  about 
the  trolley;  his  electricity  came  off  the  waiter  mains  along  with  the  water, 
and  the  city  hadn't  any  right  to  hook  wires  on  the  water  pipes  and  the 
tracks  and  damage  pogr  people  to  help  big  corporations*' — alluding  to 
an  instance  where  such  bond  connection  had  been  tentatively  applied  a 
year  or  two  before. 

As  far  as  Brooklyn's  service  p^ipes  are  concerned,  that  borough  is 
probably  not  better  off  than  is  any  other  city.  Some  of  the  expedients 
resorted  to  in  order  to  secure  relief  are  ridiculous,  while  thoroughly 
effective.  In  one  case  the  pipe  has  been  carried  overhead  across  the 
street,  thus  avoiding  any  near  approach  to  the  rails.  In  other  instances 
heavy  rubber  hose  has  been  slipped  over  the  lead  service  pipes  in 
localities  where  much  electrolytic  trouble  has  been  experienced.  Don't 
laugh;  it  is  surprising  how  long  the  rubber  will  last,  and,  of  course,  the 
pipe  is  safe  during  the  life-time  of  the  hose. 

The  wrought  iron  and  steel  services  of  the  gas  system  are  attacked 
also  and  the  company  is  suffering  from  an  abnormal  leakage  of  gas. 

Telephone  cables  appear  to  be  reasonably  safe;  but  the  electric  light 
cables  are  in  an  unsatisfactory  condition.  Edison  tube  is  suffering 
greatly  in  some  places. 

Coming  down  to  cast  iron  we  find  an  interesting  situation.  The 
water  mains  are  as  yet  unharmed,  and  so  are  the  gas  mains.  This  is 
in  direct  contrast  with  the  state  of  affairs  at  Dayton,  Ohio,  as  reported 
by  Mr.  Harold  P.  Brown  in  his  valuable  paper  of  last  year.  Now,  why 
is  cast  iron  permanent  in  one  city  and  so  easily  destroyed  in  another: 
Chemical  accidents  of  soil,  water  and  iron,  you  say;  but  what  chemical 
accidents?  Does  anybody  know  definitely?  We  in  Brooklyn  are  using 
a  very  hard,  dense,   even-grained,  white  cast  iron,   containing  alloyed, 
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rather  than  combined,  carbon,  and  coated  with  some  variety  of  asphaltic 
varnish.     Clearly,  the  problem  is  largely  a  chemical  one. 

And  that  it  is  in  reality  a  chemical  proiblem  is  coming  home  more 
closely  every  day.  Electrical  remedies  have  thus  far  feiiled.  The 
improved  track  return  is  a  palliative,  not  a  cure.  The  inter-bonding 
plan  results  in  a  ceaseless  disturbance  of  the  electrical  equilibrium.  The 
auxiliary  potential  method  is  applicable  only  to  those  towns  whose  elec- 
trical map  is  comparatively  simple;  and  few  of  the  larger  towns  come 
within  this  class  to-day.  The  insertion  of  insulating  sections  of  j)ipe 
along  the  line  tends  to  throw  an  increased  burden  upon  other  conductors. 
Finally,  not  one  of  these  suggested  remedies  offers  more  than  3  partial 
and  temporary  relief.  All  of  them  de-localize  and  render  latent  the  evi- 
dences of  electrolytic  decay;  but  to  just  what  extent  is  a  hard  matter  to 
determine.  Our  volt-meter  readings  are  undeniably  valuable;  and  yet, 
after  all,  they  are  merely  resultants,  so  that,  when  accepted  in  their 
true  light,  they  aflFord  no  absolute  certainty  that  ^cal  action  is  not 
taking  place  in  the  immediate  vicinity  of  the  test-pomts.  , 

Contemplating  the  problem  from  the  view-point  of  chemistry,  how- 

cvor,  the  atmosphere  seems  clearer.     Our  civilization  already  boasts  of 

bullet-proof  cloth,   fire-proof  wood,  and  other  paradoxes;   why  should 

we  turn  aside  from  the  idea  of  electrolysis-proof  steel,  iron  and  lead? 

As  soon  as  there  shall  have  been  discovered  an  alloy  of  pipe  material  that 

will  not  be  attacked  by  the  acids  set  free  by  electric  currents  in  the  soil, 

or  a  paint,  varnish,  lacquer  or  oxide  coating  that  will  absolutely  protect 

the  present  steel,  iron  and  lead,  the  solution  of  this  latest  municipal 

problem  will  have  been  effected. 

H.  S.  WYNKOOP. 

The  paper  was  received  with  applause. 

The  President:  It  strikes  me  there  are  some  very  pertinent 
suggestions  in  this  paper  which  ought  to  produce  some  discussion. 
•Mr.  Rust,  y(3u  are  a  member  of  this  Committee 

Mr.  Rust:  Mr.  President,  I  was  asked  if  I  would  act  on 
this  Committee  but  I  have  heard  nothing  more  from  it. 

The  President:  I  suggested  to  Mr.  Brown,  the  Chairman 
of  the  Committee,  that  he  should  communicate  with  you,  but  he 
evidently  has  not  acted 'on  my  suggestion.  We  would  be  pleased 
to  hear  from  you  as  to  the  local  situation. 

Mr.  Rust:  So  far  as  the  city  is  concerned,  we  have  very  little 
trouble,  although  the  telephone  people  are  complaining,  and  I 
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heard  indirectly  that  they  contemplated  entering  an  action  against 
the  Toronto  Railway  Company — I  do  not  know  whether  it  is  true 
or  not;  the  Gas  Company  has  also  complained.  Mr.  Barrow  of 
Hamilton  might  give  some  imformatiQn  on  the  subject,  as  they  have 
had  some  trouble  in  Hamilton. 

Mr.  Barrow:  We  have  had  very  little  trouble  in  Hamilton 
excepting  around  the  Power  House,  where  a  few  services  have 
been  eaten  away;  otherwise  there  has  been  no  trouble  that  I 
know  of. 

Mr.  Rust:     Mr.  Keating  is  here.  ^ 

The  President:  I  am  somewhat  reluctant  to  call  upon  Mr, 
Keating.  It  was  suggested  that  one  of  the  Electric  Raibroad 
engineers  of  Bi^poklyn  should  prepare  a  paper  on  Electrolysis  for 
our  Brooklyn  Engineers'  Club,  and  he  replied :  "Why,  there  is  no 
such  thing  as  electrolysis;  if  I  gave  you  a  paper  on  that  subject  I 
would  lose  my  position  to-morrow."  I  feel,  therefore,  that  it  would 
be  unfair  to  ask  Mr.  Keating,  an  Electric  Railway  Manager,  to 
speak  publicly  upon  this  subject. 

Mr.  Keating:  This  is  a  matter  I  heard  of  two  or  thr^e  years 
ago.  Toronto  occupies  rather  a  unique  position;  we  do  not  suffer 
from  electrolysis  here  at  all.  From  the  position  I  occupy  here  I 
must  be  excused  from  expressing  any  opinion  at  all  on  the  sub- 
iect. 

Mr.  Benzenberg:  That  reminds  me  of  the  expression  of  the 
electrical  engineer  of  the  Milwaukee  Street  Railway  Company 
while  upon  the  witness  stand.  The  Peoria  XVater  Works  Company^ 
had  commenced  suit  against  the  Street  Railway  Company  of 
Peoria  for  relief;  and  they  have  been  taking  testimony  from  experts 
on  both  sides  throughout  the  country;  they  came  on  to  Milwaukee 
to  take  the  testimony  of  the  electrical  engineer  of  the  Street  Rail- 
way Company,  and  when  during  the  examination  they  came  to 
some  pointed  inquiries,  he  simply  said,  "I  must  refuse  to  answer 
that  question."  The  testimony  was  being  taken  before  a  Master. 
The  engineer  continued  refusing  to  answer  a  number  of  questions 
and  the  Master  finally  asked  him:  "Do  I  understand  you  to  say 
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that  you  will  not  answer  these  questions;  that  you  refuse  to  answer 
them?"  The  engineer  said:  '*I  cannot  answer  those  questions  as  to 
whether  there  is  any  electrolysis  here  or  not.  Why,  if  I  talked  on 
that  subject  at  all,  we  would  have  thousands  of  dollars  of  damages 
to  pay.  I  do  not  want  to  say  another  word  on  that  subject." 
{Laughter.) 

The  President:  Mr.  Thompson,  you  will  be  able  to  give  us 
some  specific  information  as  to  the  City  of  Peoria.  * 

Mr.  Thompson:  The  officials  of  the  Peoria  Water  Company 
have  for  several  years  attributed  the  numerous  breaks  of  the  mains 
and  services  along  certain  streets  to  the  weakening  of  same  by  elec- 
trolytic action  and  have  even  maintained  tha:t  such  action  caused 
the  failure  of  the  standpipe  on  the  west  bluflf.  No  agreement  with 
the  street  railway  companies  for  an  adjustment  of  the  matter  could 
be  reached,  and  the  Water  Company  finally  began  suit  to  compel 
the  railway  companies  to  provide  a  proper  and  safe  conductor  for 

*  the  return  current.  No  claim  was  made  for  damages  sustained,  the 
intention  of  the  suit  being  to  prevent  damage  in  the  future.  The 
water  company  was  in  the  hands  of  a  receiver,  and  the  case  is 
being  tried  before  a  special  Master  appointed  by  the  judge  of  the 
United  States  Court.  An  enormous  amount  of  testimony  is  being 
taken  from  electfricians,  chemists,  street  railway  operators  and 
water  works  managers.  This  case  represents  the  most  thorough 
investigation  of  electrolysis,  its  action  and  methods  of  prevention 
that  has  ever  been  attempted,  and  it  will  probably  be  carried 
through  the  highest  courts  and  thus  be  of  much  value  in  solving  the 
same  problem  in  other  places.  The  street  railway  companies  at 
lirst  denied  the  existence  of  electrolysis^  but  the  evidence  has  been 

•  so  strong  upon  this  point  that  they  have  been  compelled  to  with- 
draw from  that  position.  The  main  point  at  issue  relates  to  the  best 
and  cheapest  method  of  caring  for  the  return  current.  The  Water 
Company  insists  upon  the  street  car  companies  using  a  double 
trplley  system,  which  they  claim  is  the  only  method  by  which  the 
current  can  be  properly  cared  for.  On  the  other  hand,  the  street 
car  companfes  claim  this  is  an  expensive  and  inefficient  method  of 
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caring  for  the  return  current;  and  have  given  an  estimate  of  the 
cost  of  poviding  the  lines  with  a  double  trolley.  They  further 
claim  that  by  properly  bonding  the  rails,  and  connecting  the  rails 
with  the  water  pipe  no  electrolytic  action  will  take  place. 

I  have  examined  a  number  of  service  pipes,  water  mains  and 
gas  mains  in  Peoria  which  have  been  acted  upon  by  electrolysis. 
The  spots  affected  on  the  cast  iron  mains  are  generally  covered 
with  scales  like  rust,  which,  when  kocked  off,  exposes  a  spot 
resembling  soft  graphite  in  color  and  constituency,  making  it  very 
easy  to  perforate.  The  lead  pipe  becomes  very  much  pitted  and 
weakened.  The  greatest  action  appears  to  take  place  with  us  where* 
the  soil  is  sandy  or  gravelly.  Immediately  outside  of  the  pipe, 
where  the  electorlytic  action  has  taken  place  there  sometimes 
appears  a  mass  of  sand  and  gravel  bound  together  by  some  material 
forming  concrete  of  some  strength. 

The  President:  Mr.  Herrmann,  you  have  a  double  trolley 
system  jn  Cincinnati.  Is  it  effective  in  preventing  trouble  from 
electrolysis? 

Mr.  Herrmann:  We  have  never  had  any  complaint  of  any 
kind.  We  had  one  single  trolley  line,  but  it  was  abandoned  some 
three  or  four  years  ago;  but  even  when  it  was  in  operation  we 
never  had  any  complaint  at  all.  Some  years  ago  we  took  out  a 
section  of  pipe  near  the  power  house  of  this  trolley  line  and  found 
it  slightly  damaged;  but  outside  of  that  we  have  never  had  any 
trouble.  The  trollev  lines  now  there  are  all  double  lines  with  the 
exception  of  one  very  short  route. 

Mr.  Ball:  In  conection  with  the  reorganization  of  the  street 
railway  system  in  Washington  which  has  come  with  the  exception 
of  a  single  line  under  one  control  during  last  year  we  understand 
their  intention  is  to  place  underground  lines  w-ithin  the  city  limits 
without  exception,  and  to  erect  in  the  rest  of  the  district  the  double 
trolley  construction. 

Mr.  Thompson:  In  the  Peoria  Water  Company  controversy 
the  Street  Car  company  claimed  the  electrolysis  was  caused  mainly 
by  the  current  reaching  the  main  and  service  pipes  fiirough  the 
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^stop  boxes.  After  the  trial  began  the  Water  Company  replisiced 
the  cast  iron  stop  boxes  and  valve  boxes  with  sewer  pipe  set  on 
concrete,  thus  making  them  non-conductors. 

The  President:  There  is  one  far-reaching  effect  of  electro- 
lysis, if  there  be  such  a  thing,  which  is  going  to  be  very  troublesome 
sooner  or  later.  In  Brooklyn  we  have  recently  had  occasion  to 
call  upon  the  contractors  who  laid  an  asphalt  pavement,  upon 
which  the  guarantee  has  about  one  more  year  to  run,  to  repair  the 
pavement  which,  on  one  side  of  the  street,  had  shown  signs  of  dis- 
integration. In  reply  to  the  notice  the  contractors  stated  that  they 
had  taken  a  careful  series  of  observations  and  they  were  thor* 
oughly  convinced  that  the  damage  to  the  asphalt  was  caused  by 
escaping  gas.  They  said  that  such  a  contingency  as  that  was  not 
contemplated  in  their  original  guarantee;  that  it  was  due  to  no 
fault  or  oversight  in  construction;  and  they  protested  against  mak-. 
ing  the  repairs.  In  reply  it  was  claimed  that  the  guarantee  of  the 
contractors  was  an  unequivalent  one,  that  there  was  no  reservation 
whatever  in  their  agreement  to  keep  the  pavement  in  repair  for 
five  years;  that  the  case,  as  they  stated  it,  was  a  hypothetical  one^ 
that  they  had  given  no  positive  proof  that  the  poor  condition  of 
the  pavement  was  due  to  escaping  gas,  and  the  request  was  re- 
newed that  the  pavement  be  immediately  put  in  thoroughly  good 
repair.  The  reply  of  the  contractors  to  the  second  notice  was  that 
on  the  advice  of  their  counsel  they  declined  to  make  the  repairs  on 
the  ground  that  the  Gas  Company  was  clearly  responsible  for  the 
damage.  I  have  little  doubt  myself  that  the  damage  was  caused 
by  gas,  but  have  maintained  that  the  question  should  be  fought  out 
between  the  contractor  and  the  Gas  Company;  and  it  will  be  a  long 
and  bitter  fight.  The  Gas  Company  claims  that  it  is  not  respon- 
sible,  even  though  the  pavement  has  been  damaged  by  gas,  for 
its  escape  fs  due  to  electrolytic  action  for  which  the  railway  com- 
pany is  to  blame.  I  believe  this  is  but  the  beginning  of  a  long  con- 
troversy, and  I  imagfne  this  same  question  will  come  up  in  all 
cities,  where  there  is  a  large  amount  of  asphalt  pavement.  Cer- 
tainly the  defects  in  the  asphalt  pavements  of  Brooklyn  that  are 
apparently  traceable  to  escaping  gas  are  very  noticeable.    We  have 
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taken  up  this  problem  cautiously;  and  the  matter  is  now  before 
the  corporation's  counsel  for  advice  as  to  what  action  it  is  best  for 
the  city,  or  the  Department  of  Highways,  to  take  next. 

Mr.  Sherrerd:  I  might  state  that  in  Newark  the  trolley 
company  directly  admitted  there  w^s  electrolysis;  at  least  they  went 
so  far  as  to  pay  a  large  proportion  of  the  expense  of  renewing  the 
water  services  on  one  of  the  streets  about  to  be  paved  two  years 
ago.  This  street  was  near  a  power  house  which  is  not  now  used; 
but  the  services  in  the  immediate  vicinity  of  the  power  house  had 
been  affected  by  electrolysis.  At  first  the  Railway  Company 
refused  to  admit  that  it  was  due  to  leakage  of  electricity  from  the 
road,  and  said  it  was  due  to  the  nature  of  the  soil.  This  matter 
led  to  quite  an  investigation  of  the  services,  and  it  was  found  that 
the  services  in  different  kinds  of  soil  were  affected;  finally  the 
Railway  Company  made  an  arrangement  with  the  Water  Depart- 
ment, withoiit  admitting  responsibility,  to  pay  one-half  of  the 
cost  of  material,  and  all  of  the  cost  of  labor  for  renewing  the  water 
services  ak>ng  that  street;  this  cost  amounted  to  some  hundreds  of 
dollars;  and  it  was  perhaps  an  equitable  arrangement,  because 
some  of  the  services  were  old  enough  to  need  renewing,  and  an 
equivalent  for  that  portion  of  the  work  was  thus  borne  by  the  city. 

Mr.  Ames:  Some  services  were  taken  out  in  the  city  of 
Grand  Rapids  and  were  found  in  the  same  condition  as  those 
spoken  of  by  Mr.  Thompson,  covered  with  scale,  and  pitted  and 
weakened  in  strength.    These  were  old  pipes. 

Mr.  W.  H.  Broadiiurst,  Chemist  of  the  Department  of  High- 
ways, Brooklyn,  N.  Y. :  In  regard  to  the  chemistry  of  electrolysis, 
mentioned  in  the  paper,  it  seems  to  be  that  the  immediate  cause 
of  the  so-called  electrolysis  is  simply  the  action  of  nascent  oxygen, 
caused  by  the  decomposition  of  the  moisture  or  water  ip  the  soil. 
It  is  the  action  of  oxygen  that  causes  the  rusting,  not  the  genera- 
tion of  acids. 

« 

Mr.  Benzenberg:     Last  fall,  during  the  examination  of  a 

« 

water  pipe  which  had  given  way,  apparently  on  account  of  the 
electrolytic  action  upon  the  cast  iron,  the  pipe  was  cleaned  and  a 
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new  condition  of  the  metal  was  revealed.  There  were  no  indica- 
tions  of  rust  nor  of  pitting  upon  the  surface  whatever,  but  the 
metal  was  found,  to  be  in  the  condition  of  graphite  so  that  with  a 
knife  a  hole  could  be  easily  whittled  through  the  iron.  Photo- 
graphs of  these  pieces  of  pipe  were  taken,  but  I  have  none  with  me. 
The  exterior  surface  of  the  pipe  was  as  smooth  as  it  vVas  originally, 
excepting  that  the  coating  had  lost  its  gloss.  This  was  the  first 
time  that  the  pipe  metal  was  tound  to  be  in  that  condition.  The 
metal  in  all  cases  of  electrolysis  has  been  soft  so  that  when  it  was 
first  taken  out  it  could  be  whittled  or  cut,  but  this  condition  was 
always  accompanied  by  more  or  less  pitting,  some  oi  which 
extended  almost  tlirough  the  pipe;  but  in  this  case  there  was 
neither  pitting  nor  rust  apparent  on  the  outside.  • 

The  President:     How  old  a  pipe  was  it? 

Mr.  Benzenberg:  I  cannot  say  exactly,  but  I  suppose  it 
would  be  all  of  fifteen  years  old. 

The  President:  It  was  not  the  soft  Scotch  or  English  iron 
we  used  to  get  forty  years  ago? 

Mr.  Benzenberg:  No;  the  pipe  was  made  either  by  the  Ad- 
dyston  Pipe  &  Steel  Company  or  by  the  Dennis  Long  Company. 

Mr.  Thompson:  Did  you  see  that,  Mr.  Benzenberg,  imme:* 
diately  when  it  was  taken  out  of  the  ground? 

Mr.  Benzenberg:  Yes.  I  was  there  at  the  time  it  was  taken 
out. 

Mr.  Thompson:     I  found  a  number  of  them,  when  the  scale 

4 

wa§  taken  off,  in  the  condition  that  Mr.  Benzenberg  mentions. 

Mr.  Benzenberg:  There  was  no  gcale  at  all  in  this  case,  nor 
was  the  surrounding  ground  filled  with-  any  of  the  iron  rust  or 
black  oxide  that  usually  accompanies  this  action  upon  water  pipe. 

Mr.  Rust:     I  wanted  to  ask  whether  cast  welding  would  have 

a  tendency  to  prevent  electrolysis  taking  place. 

« 
.     Mr.  Benzenberg:     I  think  not.    A  very  large  percentage  o£ 

the  rails  of  the  Street  Railway  Company  in  Milwaukee  have  been 

welded  with  the  Falk  joint,  or  the  new  joint. 
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The  President:     The  new  Johnson  Electric  process? 

Mr.  Benzej^berG:  .No.  A  cast  iron  weld;  but  of  a  different 
form,  the  patentee  of  which  was  superintendent  of  tracks  for  the 
Street  Railway  Company.  After  the  welding  of  the  joints  a  larg-er 
amount  of  current  w^as  found  on  the  pipe  along  the  line  where  the 
rail  joints  had  been  welded  than  previous  to  the  welding. 

Mr.  Thompson:  I  hardly  agree  with  Mr.  Benzenberg's  posi- 
tion on  that  point.  Electrolysis  is  caused  by  the  current  leaving- 
the  rail  because  of  the  high  resistance  to  the  passage  of  the  current 
oflfered  both  by  the  rail  and  the  defective  bonding  of  the  joints. 

Mr.  Benzenberg:    I  admit  that. 

Mr.  Thompson:  If  the  cast-weld  joint  will  make  a  better 
bond  between  the  rails,  it  will  assist  in  preventing  electrolysis. 
But  electrolysis  is  not  only  caused  by  the  current  leaving  the  rail 
at  the  joint,  for  it  leaves  the  rail  at  every  point,  depending  upon 
the  resistance.    The  shape  of  the  rail  has  some  effect  upon  it. 

Mr.  Benzenberg:  I  wisli  it  to  be  understood  that  I  do  not 
think  the  additional  current  was  caused  by  the  welding  of  the  rail 
joint;  but  it  is  a  fact  that  there  is  a  larger  amount  of  current  being- 
carried  by  the  pipe  where  the  same  was  examined  since  the  welding 
of  the  joint  than  previously.  Measurement  at  different  times  has 
made  that  fact  evident.  I  do  not  know  why  it  should  be  so.  It  is 
natural  to  suppose  that  if  the  rails  were  united  by  a  thorough  cast 
iron  bond  that  the  conductivity  throughout  the  rail  would  be  uni- 
form, at  least  would  not  be  decreased  at  the  joint;  but  that  it  would 
be  fully  as  ample  at  the  joint  as  at  any  other  part  of  the  rail.* 

The  President:  If  there  is  no  further  discussion,  and  as 
this  is  the  last  paper  on  the  program  for  this  evening,  I  wish, 
before  we  adjourn,  to  say  that,  the  Local  Committee  has  invited 
the  members  of  the  Society  to  take  a  coach  ride  about  the  city 
and  suburbs,  and  the  Committee  would  like  to  have  this  ride 
scheduled  for  Thursday  morning  rather  than  for  Thursday  after- 
noon. In  making  up  the  program  I  had  some  correspondence 
with  Mr.  Saunders,  and  he  suggested  this  ride;  but  I  did  not  feel 
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at  liberty  to  put  it  on  the  program,  but  thought  that  with  the  short 
session  that  lias  been  provided  for  Thursday  our  work  might  be 
condensed  into  one  session  for  that  day  and  give  us  an  opportunity 
for  this  ride.  It  is  now  suggested  that  it  be  taken  in  the  morning, 
and  if  the  members  of  the  Society  will  not  object  to  this  departure 
from  the  printed  program,  I  know  that  we  should  be  delighted 
to  accept  the  offer  of  the  Local  Committee. 

Mr.  Saunders  says  that  the  coaches  will  be  ready  at  half  past 
nine  on  Thursday  morning  in  front  of  this  building. 

Mr.  Sherrerd:  I  have  been  trying  to  get  in  communication 
with  Professor  Leeds  and  Mr.  Allen  Hazen,  who  are  down  for 
papers  for  to-morrow  evening;  but  I  am  very  much  afraid  we  shall 
be  disappointed  as  to  these  papers,  because  I  have  not  heard  from 
either  of  them.  I  telegraphed  yesterday,  and  learned  that  Professor 
Leeds  was  in  Philadelphia.  I  would  suggest  that  if  some  of  the 
papers  that  are  down  for  Thursday  morning  could  be  given  to- 
morrow evening,  this  would  leave  us  more  time  for  the  ride  on 
Thursday  morning. 

The  President:  There  is  quite  a  large  number  of  papers 
scheduled  for  to-morrow  (Wednesday)  afternoon,  and  it  is  pos- 
sible that,  wath  the  discussions,  we  can  not  finish  our  program, 
and  it  might  run  into  the  evening.  Perhaps  Dr.  Woodward  would 
not  object  to  having  his  paper,  which  is  scheduled  for  Thursday 
morning,  put  on  for  to-morrow  evening. 

Dr.  Woodward:    It  is  entirely  immaterial. 

The  President:  Mr.  Herrmann  has  a  paper  on  the  same 
subject. 

Mr.  Herrmann:  Mine  will  only  take  five  minutes.  It  is 
in  connection  with  Dr.  Woodw^ard's  paper. 

The  President:  I  hope  the  members  will  understand  that 
the  program  1^  subject  to  change  without  notice. 

On  motion,  the  meeting  adjourned  to  Wednesday  morning, 
the  4th  inst.,  at  lo  o'clock  at  the  Union  Station,  to  participate 
in  the  trolley  ride. 
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SECOND  DAY— AFTERNOON  SESSION. 

f 

Wednesday,  4th  October,  1899,  2  o'clock  p.  m. 

The  President  called  the  meeting  to  order. 

The  President:  The  afternoon  is  to  be.  devoted  to  the  report 
of  the  Committee  cmi  Street  Paving,  and  to  a  number  of  papers 
which  have  been  prepared  on  this  subject.  As  there  are  a  number 
of  papers  which  we  propose  to  try  to  get  through  with,  in  order 
to  save  time  it  will  be  advisable  to  follow  the  custom  which  has 
prevailed  at  former  conventions — that  is,  to  postpone  all  discus- 
sion until  all  the  papers  on  the  subject  have  been  read;  and  I 
would  suggest  that  the  members  make  such  memoranda  as  they 
wish  during  the  reading  of  the  papers,  so  that  the  subject  may 
not  escape  their  minds.    There  will  be  ample  time  for  discussion. 

Mr.  Fisher  read  the  report,  as  follows: 

REPORT  OF  THE 
COMMITTEE  ON  STREET  PAVING. 

BY  EDWIN  A.  FISHER.  CITY  ENGINEER,  ROCHESTER.  N,  Y.,  CHAIRMAN. 

To   THE    President   and    Members   of   the   American    Society    of 
Municipal  Improvements: 
Gentlemen: 

Your  Committee  on  Street  Paving  has  given  attention  during  the 
year  to  various  details  of  the  subject,  and  has  endeavored  by  corre- 
spondence and  personal  solicitation  to  obtain  papers  of  interest  to  the 
Society.  While  the  responses  have  not  been  as  general  as  was  desirable, 
it  is  brped  that  the  additional  time  thereby  available  for  the  discussion 
of  the  various  subdivisions  of  the  subject  will  be  fully  utilized  by  the 
members  present. 

Your  Committee  of  last  year  gave  special  attention  to  the  following 
four  beads  under  the  general  subject  of  "Street  Pavements": 

1.  The  Selection  of  Paving  Material. 

2.  Railroad  Track  Construction  in  Paved  Streets. 

3.  The  Obligations  of  Street  Railroads  and  Other  Corporations  as 
to  Maintenance  of  Pavements  between  their  Tracks,  and  over 
their  Sub-surface  Constructions. 

4.  Regulations  to  Restrict  and  Control  the  Opening  of  Pavements 
by  Corporations,  Plumbers  and  Others. 
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In  the  opinion  of  your  Committee  the  subdivisions  above  given  cover 
a  field  of  investigation  so  extensive  and  of  such  permanent  interest  to 
the  members  of  the  Society  that  the  time  given  to  th«e  report  of  your 
present  Committee  cannot  be  better  employed  than  in  following  out 
the  lines  of  investigation  suggested  under  the  foregoing  subdivisions 

The  first  two  subjects  received  attention  both  in  papers  and  discus- 
sions at  our  last  Convention  in  Washington,  and  are  fully  reported  in 
the  "Proceedings."  It  is  not  our  purpose  to  again  ,go  over  the  ground 
so  well  treated  before.  It  is  of  interest,  however,  to  note  that  the  con- 
clusions stated  by  your  former  committee  with  respect  to  permanent 
track  constructions  in  paved  streets  receive  the  sanction  of  both  municipal 
and  railway  officials,  and  the  construction  recommended  is  being  very 
generally  adopted.  In  the  city  of  Rochester,  N.  Y.,  a  large  amount  of 
paving  was  done  in  streets  occupied  by  street  railway  tracks  during  the 
year  1898,  and  a  much  larger  amount  is  now  going  on.  All  of  the  per- 
manent track  work,  and  the  pavement,  are  of  the  most  durable  con- 
struction, and  fully  in  accord  with  the  principles  stated  by  your  former 
committee.  Some  special  features  of  track  and  pavement  construction 
adopted  in  that  city  will  be  described  and  illustrated  by  the  speaker 
during  the  discussion  which  it  is  hoped  will  follow  this  report. 

The  subjects  relating  to  the  obligations  of  street  railways  and  other 
corporations  as  to  maintenance  of  pavement  between  tracks  or  over  the 
sub-surface-  constructions,  and  the  regulations  to  restrict  and  control 
the  opening  of  pavements  by  corporations  and  others,  were  not  con- 
sidered at  our  last  meeting.  Your  Committee,  therefore,  asks  your 
attentron  to  a  brief  consideration  of  these  questions,  and  hopes  for  a  full 
and  free  discussion  of  the  conclusions  that  follow.  ^    . 

The  question  of  the  municipal  ownership  of  water  works,  street  rail- 
ways, gas  and  electric  lighting,  telephones,  and  other  forms  of  industry 
closely  related  to  the  municipality,  is  now  attracting  almost  general  atten- 
tion. During  the  recent  session  of  the  League  of  American  Municipal!- 
ties,  at  Syracuse,  N.  Y.,  several  sessions  of  a  very  largely  attended  con- 
vention were  given  up  to  the  discussion  of  this  subject.  A  large  number 
of  papers  were  read  forcibly  presenting  both  sides  of  this  question.  This 
phase  of  the  problem,  we,  as  municipal  officers,  can  well  leave  to  the  con- 
sideration of  that  Society. 

The  manner  in  which  the  streets  are  to  be  paved  and  kept  in  repair, 
in  connection  with  street  railways,  gas  and  electric  subways,  and  other 
public  utilities,  we  can  very  profitably  consider. 

The  so-called  repair  gangs  of  these  corporations,  together  with  the 
openings  made  for  water  services  and  lot  laterals,  can  and  do  destroy 
pavements  more  than  all  the  legitimate  wear  to  which  they  are  subjected. 
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The  street  railways  have  more  to  do  with  street  pavements  than  any 
other  of  the  public  services.  The  mileage  of  all  -street  railways  in  1898, 
in  the  United  States  and  Canada,  is  given  in  the  Street  Railiway  Journal 
of  February,  1899,  at  17,964  miles,  having  a  capitalization  of  $1,650,000,0001 
Assuming  that  25  per  cent,  of  this  mileage  is  outside  of  city  streets,  the 
balance,  13,473  miles,  has,  within  the  rails  and  2  feet  outside  thereof, 
about  71,000,000  square  yards  of  pavement.  Assume  the  cost  of  pavement 
at  $2.00  per  square  yard,  we  have  the  enormous  sum  of  $142,000,000  as 
the  first  cost  of  this  pavement. 

What  is  the  best  method  of  making,  and  keeping  in  repair,  permanent 
pavements  in  the  streets  occupied  by  railway  tracks,  having  reference  to 
the  rights  and  duties  of  both  the  railway  company  and  the  municipality. 

Several  methods  are  in  use  for  accomplishing  this  end.  First,  and 
most  general,  wlien  the  railway  company  is  under  obligation  to  pare, 
and  repair  tl\fit  pavement,  between  the  rails  and  for  a  specified  width 
outside  thereof.  As  a  rule,  the  general  Acts  an<i  special  Charter  pro- 
visions relating  to  this  matter  are  so  vague  as  to  be  the  cause  of  constant 
controversy  between  the  municipal  and  railway  officials.  For  example, 
the  General  Street  Railway  Law  of  the  State  of  New  York,  as  amended 
by  Chap,  dyd  of  the  Laws  of  1892,  reads  as  follows,  with  reference  to 
"Repairs  of  Streets": 

"Every  street  surface  railway  corporation  so  long  as  it  shall  continue 
to  use  any  of  its  tracks  in  any  street,  avenue  or  public  place  in  any  city 
or  village  shall  have  and  keep  in  permanent  repair  that  portion  of  such 
street,  avenue  or  public  place  betweieti  its  tracks,  the  rails  of  its  tracks, 
and  two  feet  in  width  outside  of  its  tracks,  under  t/he  supervision  of  the 
proper  local  authorities,  and  whenever  required  by  them  to  do  so,  and  in 
such  manner  as  they  may  prescribe.  In  case  of  the  neglect  of  any  cor- 
poration to  make  pavements  or  repairs  after  the  expiration  of  thirty  days' 
notice  to  do  so,  the  local  authorities  may  make  the  same  at  the  expense 
of  such  corporation." 

The  operation  of  this  law  in  the  city  of  New  York  is  shown  by  the 
following  quotation  from  a  paper  on  "The  Influence  of  Rails  on  Pave- 
ments," by  Edward  P.  North,  tlien  Water  Purveyor  of  said  city,  pub- 
lished in  Vol.  37  of  the  "Transactions  of  the  American  Society  of  Civil 
Engineers."  He  says:  "The  laws  of  the  State  of  New  York  make  it 
obligatory  on  all  surface  roads  to  pave  and  keep  in  repair  the  space 
between  the  rails  and  tracks,  and  two  feet  outside  of  the  same,  but  it  pro- 
vides no  adequate  penalty  for  non-compliance  with  the  law.  The  only 
recourse  known  in  the  city  of  New  York  is  to  pave  the  space  and  charge 
it  to  the  railway  company,  or  to  leave  the  area  to  the  public  spirit  of  the 
corporation.    The  latter  method  has  resulted  in  a  pavement  on  a  portion 
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of  Eighth  Avenue  between  the  rails  thai  is  seldom  used  by  the  most 
stolid  truckman,  while  the  space  between  the  tracks  defied  traffic  of  all 
kinds.  The  other  method  has  resulted  in  bills  aggregating  decidedly  over 
$700,000  accumulating  against  the  surface  railways  of  Manhattan  Island 
from  1889  to  1895,  inclusive. 

In  the  city  of  Indianapolis,  Ind,,'  the  railway  company  is  obligated-  to 
repair  existing  'pavements,  but  not  requined  to  lay  new  pavements.  There, 
even  a  more  unsatisfactory  condition  with  respect  to  pavements  in  the 
street  railway  tracks  seems  to  exist.  It  is  stated  that  the  condition  of  the 
streets  between  the  tracks  is  very  poor,  and  even  dangerous,  and  is  a 
source  of  constant  irritation  to  the  citizens. 

In  the  city  of  Rochester,  N.  Y.,  the  railway  company  accepted  the 
conditions  of  the  statute,  so  far  as  repairs  to  the  pavements  were  con- 
cerned, but  did  not  admit  its  obligation  to  make  new  pavements.  In 
October,  1898,  a  decision  of  the  Court  of  Appeals  was  given  in  the  case  of 
John  Conway  against  the  city  of  Rochester,  in  the  Lyell  Avenue  pavement 
matter.  In  this  case  the  Common  Council  adopted  an  ordinance  for  an 
asphalt  and  block  stone  pavement  in  this  street.  The  entire  cost  was 
directed  to  be  assessed  against  abutting  property.  John  Conway,  a  prop- 
erty owner,  applied  for,  and  was  granted,  a  temporary  injunction, 
restraining  the  Executive  Board  from  letting  the  contract.  Subse- 
quently an  order  was  granted  vacating  the  injunction  and  an  appeal  taken 
from  that  order  to  the  Appellate  Division,  which  affirmed  the  order.  An 
appeal,  to,  the  Court  of  Appeal  was  then  taken  and  the  two  following 
questions  were  certified  by  the  Appellate  Division:  First,  Are  the  abut- 
ting owners  on  Lyell  Avenue  liable  for  the  cost  of  constructing  a  new 
pavement  between  the  tracks,  the  rails  of  the  tracks,  and  for  two  feet  in 
width  outside  of  the  tracks  of  the*  Rochester  Railway  Company?  Sec- 
ond, Is  the  duty  of  the  Common  Council  of  the  city  of  Rochester  to 
request  the  railway  company  to  construct  a  pavement  between  its  tracks, 
the  rails  of  its  tracks,  and  for  two  feet  outside  thereof,  on  Lyell  Avenue, 
before  the  city  constructs  such  pavement,  mandatory? 

The  Court  decided  the  first  question  in  the  negative,  and  the  second 
question  in  the  affirmative.  In  the  opinion  accompanying  the  decision 
it  was  held  that  the  local  authorities  may  determine  when  and  how  the 
street  shall  be  repaired,  but  when  that  is  done,  the  statute  steps  in  and 
says  the  railway  company  is  to  do  the  work. 

In  the  case  referred  to  the  railway  company  was  not  made  a  party. 
The  result  is  not  accepted  by  them  as  final,  and  the  case  in  a  different 
form  is  now  on  its  way  through  the  courts.  In  the  meantime  the  rail- 
way company  refuses  to  carry  out  the  directions  of  the  jCommon  Council 
with  respect  to  paving,  and  the  work  is  now  being  done  by  the  city 
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authorities  in  connection  witb  the  pavement  of  the  balance  of  the  street, 
and  bills  for  the  most  made  against  the  railway  company.  The  managers 
of  the  company,  while  denying  their  liability  to  pay  for  the  pavement 
and  foundations,  have  co-operated  with  the  city  oflicials  generally  in 
securing  the  best  form  of  rail  and  the  most  solid  track  construction  pos- 
sible. The  result  is  a  pavement  uniform  in  quality  for  its  entire  width. 
The  heavy  grooved  rails  resting  upon  a  solid  concrete  foundation  affcr 
the  minimum  resistance  to  the  full  and  free  use  of  the  street  by  the  pub- 
lic. The  long  guarantees  and  solid  track  construction  will  also  operate 
to  relieve  the  railway  company  for  years  to  come  from  any  cost  for 
repJiirs  to  these  pavements,  and  also  reduce  to  the  minimum,  if  not  quite 
eliminate,  track  repairs  also. 

This  situation,  as  respects  the  physical  conditions  of  the  problem,  is 
satisfactory  alike  to  the  citizens  and  the  railway  officials. 

It  may  be  stated  in  this  connection  that  the  present  satisfactory 
method  of  construction  is  not  the  result  of  the  previously  quoted  Con- 
way decision,  but  rather  of  the  dissatisfaction  of  the  city  officials,  thee 
public  generally,  and  the  railw^ay  officials  also,  with  the  two  or  three 
specimens  only  of  repaired  pavement  between  tracks  in  permanently 
paved  stteets  within  the  city.  During  the  years  1897  and  1898  an  agree- 
menf  was  entered  into  between  the  manager  of  the  railway  company  and 
the  city,  through  the  Common  Council,  by  which  the  city  was  to  do  all 
the  work  of  paving  certain  streets  and  constructing  the  foundations,  and 
the  railway  company  was  to  pay  a  portion  of  the  cost,  in  lieu  of  repairing^ 
the  existing  pavement. 

The  result  of  the  Conday  decision  was  to  make  null  and  void  all  siKh 
agreements.  Special  acts  were  passed  by  the  legislature  authorizing^  the 
assessment  of  the  entire  cost  of  the  work  between  the  tracks,  and  for 
two  feet  outside  thereof,  upon  the  railway  company.  The  conditions 
here  stated  demonstrate  clearly  that  it  is  to  the  mutual  advantage  of  the 
municipaliy  and  the  railway  company  that  all  pavement  work  be  done 
by  the  municipality,  and,  where  possible,. by  the  same  contractor. 

The  second  plan  is  for  the  municipality  to  take  entire  charge  of  the 
street  paving  and  repairs,  the  railway  company  payinsj  a  direct  tax  for 
the  use  of  the  street.  Perhaps  the  best  and  the  most  perfect  illustration 
of  the  undivided  care  of  streets  having  car  tracks  is  within  your  obser- 
vation, in  the  city  where  we  are  assembled.  Here  the  city  builds'  the 
roadbed  to  receive  the  railroad  construction  and  receives  a  rental  of  $800 
per  mile  of  single  .track,  together  with  a  tax  on  gross  earnings  for  the 
use  of  the  tracks  and  the  franchise.  It  is  hoped  that  in  the  discussion  the 
details  of  this  method  will  be  very  fully  brought  out  by  the  local  mem- 
bers. 
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In  Philadelphia  the  conditions  with  respect  to  paving  are  the  reverse 
of  those  existing  in  this  city  (Toronto).  There  the  railway  company  has 
since  1892  paved  and  maintained  the  streets  in  which  they  operate  cars 
from  curb  to  curb.  (The  length  of  streets  occupied  exceeds  that  of  any 
other  city,  due  to  the  fact  that  in  most  streets  only  one  track  is  allowed. 
The  cars  generally  run  in  opposite  directions  in  neighboring  streets.) 
Up  to  December  31,  1897,  226  miles  of  permanent  pavement,  mostly 
asphalt,  have  been  laid  entirely  at  the  expense  of  the  C9mpany,  the  cost 
of  which  is  estimated  at  $12,000,000.  The  street  work  has  been  done 
under  the  general  supervison  of  the  Department  of  Public  Works  by 
contract.  Although  the  relations  between  city  and  railway  officials  have 
been  generally  satisfactory,  the  Director  of  Public  Works  recommends 
that  hereafter  all  street  construction  be  done  by  the  city  authorities,  and 
the  expense  thereof  charged  to  the  companies..  He  is  of  the  opinion  that 
there  should  be  no  division  of  responsibility  as  to  street  constructions 
and  repairs. 

A  committee  appointed  by  the  Governof  of  Massachusetts  investi- 
gated the  relations  between  cities  and  towns  and  street  railway  companies ' 
in  the  years  1897  and  1898.  This  committee  was  composed  of  Qiarles 
Francis  Adams,  William  W.  Crapo  and  Elihu  B.  Hayes,  with  Walter  S. 
Allen,  clerk.  The  investigation  was  most  thorough  and  comprehensive, 
covering  existing  conditions  generally  in  America  and  Europe.  The 
high  character  of  the  members  composing  this  committee,  and  the  repu- 
tation for  thorough  ^nd  effective  pioneer  work  by  the  state  of  Massa- 
chusetts in  investigations  relating  to  matter^  of  public  concern,  should 
give  much  weight  to  the  conclusions  of  this  committee. 

Massachusetts  also  has  within  its  comparatively  small  area  1,644  miles 
of  street  railway  tracks,  or  over  9  per  cent,  of  the  entire  mileage  of  the 
United  States  and  Canada,  the  amount  being  exceeded  by  only  two  other 
states,  viz:  New  York  standing  first  with  2,293  miles;  Pennsylvania 
second  with  1,693  miles;  Massachusetts  being  third  with  1,644  miles.  The 
total  mileage  of  the  United  Kingdom  Company  of  England,  Scotland, 
Ireland  an4  Wales  is  given  in  said  Massachusetts  Report  in  1896  as  only 
1,468  miles,  Of  nearly  200  miles  less  than  the  mileage  of  Massachusetts. 
Mr.  Robert  P.  Porter  also  states  that  the  entire  mileage  of  all  Europe, 
with  a  population  of  over  400,800,000,  was  about  7^500  miles,  which  is 
1,000  miles  less  than  the  combined  mileage  of  the  five  states  of  New  York, 
Pennsylvania,  Massachusetts,  Ohio  and  Illinois. 

The  Committee  in  its  report  to  the  Legislature  says:  "Reference  has 
been  made  to  three  lines  of  ultimate  development  into  which  the  rela- 
tions of  street  railway  interests  and  municipalities  seem  now  in  this  and 
otlier  countries  to  be  naturally  working:    (i)    That  of  regulated  private 
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ownership;  (2)  that  of  the  municipal  ownership  of  a  permanent  vraiy  to  be 
operated  by  a  private  company  as  lessee;  and  (3)  municipalization.  The 
first  of  these  lines  of  development  is  that  which  through  the  street 
railway  interests  of  the  commonwealth  have  grown  up,  and  its  advan- 
tages and  defects  are  well  understood.  The  chief  objection  to  it  is  obvi- 
ous— it  necessarily  involves  a  divided  control  of  streets,  resulting*  in  con- 
tinual jealousies,  misapprehensions  and  disputes.  While,  because  of  its 
simplicity,  as  well  as  from  the  analogy  of  the  steam  railroad,  it  tiaturaDy 
suggested  itself  in  the  early  and  experimental  stages  of  street  railway 
development,  it  certainly  does  not  now  commend  itself  as  a  permanent 
or  scientific  arrangement.  Even  should  it  be  continued  indefinitely,  the 
Committee  is  clearly  of  opinion  that  it  would  be  conducive  to»a  better 
state  of  affairs  were  the  mimicipalities  to  assume  full  control  of  the 
streets,  meeting  all  charges  for  paving,  for  street  cleaning,  etc.,  and 
receiving  therefore  from  the  companies  a  net  annual  money  payment  in 
lieu  of  work  in  kind.  This  would  be  in  the  nature  of  a  commutation — a 
pavement  and  cleaning  tax  to  be  paid  by  the  company  in  consideration  of 
the  special  provision  made  in  streets  for  its  exclusive  use« 

The  Committee  submitted  drafts  of  proposed  laws  embodying  the 
conclusions  arrived  at  in  their  report,  and  during  the  last  summer  the 
statute  went  into  effect. 

The  general  tenor  of  the  report  of  the  Massachusetts  Committee  was 
strongly  and  unequivocally  in  favor  of  an  undivided  care  and  control  of 
street  pavements  by  the  municipality,  the  question  of  compensation  from 
the  railway  companies  being  taken  care  of  by  direct  taxation. 

The  rapid  progress  now  going  on  in  automobile  construction  may 
soon  result  in  placing  upon  the  streets  of  our  cities  lines  of  these  car- 
riages in  competition  with  existing  street  railway  lines.  In  justice  to  the 
community  and  to  the  vested  interests  of  the  street  railway,  this  new 
industry  should  contribute  its  proper  proportion  toward  the  improve- 
ment and  care  of  streets  through  which  it  may  operate,  not  by  doing  any 
part  of  the  work  and  thus  creating  more  confusion,  but  by  the  payment 
of  a  direct  tax  applicable  to  said  construction  and  repair.     . 

Your  Committee  in  this  discussion  has  purposely  left  out  all  refer- 
ence to  the  method  of  taxation,  or  the  amount  to  be  charged  the  railway 
companies,  in  lieu  of  making  pavements  and  repairs,  as  this  will  have 
to  be  adjusted  to  the  conditions  existing  in  the  various  localities. 

Your  Committee  would  respectfully  submit  as  its  final  conclusion 
upon  this  subject,  that  the  construction  and  repair  of  pavements  in  all 
streets,  whether  occupied  by  railway  tracks  or  otherwise,  should  he 
directly  under  the  control  of,  and  done  by,  the  municipal  authorities,  and 
that  whe'-e  t^xirting  laws  do  not  permit  of  this  being  done,  an  effort 
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should  be  made  lo  have  said  laws  so  amended  as  to  permit  of  the  work 
being  so  done,  the  compensation  to  the  city  for  use  of  streets  to  be  made 
by  a  direct  tax,  instead  of  the  indirect  method  of  requiring  work  to  be 
done. 

Your  Cc»mi)*.ttee  would  also  recommend  the  consideration  of_  the 
plan  of  the  city,  in  Fomc  cases,  owning  the  track  construction  in  p^s'ed 
streets,  and  c'latrng  the  frlway  company  operating  over  tlie  tracks  a 
rental,  as  recommended  in  the  Massachusetts  Report  previously  referred 
to. 

With  reference  to  street  pavement  openings,  the  magnitude  of  this 
cause  of  destruction  of  pavements  is  well  illustrated  in  the  report  of  the 
Department  of  Public  Works  of  the  city  of  New  York  for  1896,  in  which 
It  is  stated  that  one  mile  in  four  of  our  paved  streets  wtas  torn  up  for 
construction  pun)oses  during  the  year.  In  addition  over  S9,ooo  separate 
openings  requiring  impairs  to  pavements  were  inspected  by  the  depart- 
ment during  the  year,  so  that  in  addition  to  one-fourth  mile  of  trench 
opened  for  every  mile  of  paved  streets,  there  was  another  opening  every 
35  feet. 

Attention  is  also  called  in  said  report  to  the  unsatisfactory  work  done 
in  refilling  excavations,  and  to  the  defects  in  existing  laws  relating  to  the 
subject. 

The  City  Engineer  of  Montreal  says,  "a  great  source  o^  weakness  to 
the  pavement  are  the  numerous  excavations  made  in  them  for  gas,  water 
and  drain  purposes." 

In  the  City  Engineer's  report  of  Peoria,  111.,  for  1898,  Mr.  Thompson 
says:  "The  pernicious  practice  of  allowing  the  pavements  to  be  torn  up 
for  makirtg  service  connections  has  continued  during  the  past  season. 
There  is  no  agent  so  destructive  to  the  life  of  pavement  as  this  continual 
tearing  up  and  consequent  patching  involved." 

Mr.  S.  J.  Fields,  former  City  Engineer  of  BuflFalo,  V  Y.,  says, 
^'Without  fear  of  contradiction,  I  venture  the  assertion  that  more  pave- 
ments have  been  ruined  by  lack  of  care  in  refilling  trenches  and  careless- 
ness in  replacing  pavements,  than  have  been  worn  out  by  traffic." 

In  the  city  of  Cleveland,  the  City  Engineer  says,  inVeport  for  1897: 
"The  putting  in  of  all  necessary  sewer  and  water  connections  to  curb 
line  in  advance  of  paving  of  any  street  or  alley  is  made  compulsory  when 
ordered  by  the  city,  and  if  not  put  in  by  the  owner  after  due  notice,  usu- 
ally 10  days,  the  work  is  done  by  the  city  and  charged  against  the  lot 
owner  and  is  paid  with  his  other  taxes.  These  connections  are  put^in  by 
licensed  sewer  builders  and  are  inspected  by  city  inspectors.  The  price 
for  inspection  is  .$1.50.  The  price  should  be  $3.00  for  each  permit.  The 
city  should  then  do  the  puddling  of  the  trenches.    This  puddling  is  now 
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imperfectly  done  by  the  sewer  builder,  or  often  not  done  at  all,  and  is 
thereafter  a  source  of  complaint  from  the  paving  contractors  who  must 
guarantee  the  pavement  he  lays  over  it.  All  water  connections  are  in 
charge  of  the  Waterworks  Department." 

"A  careful  examination  of  36  streets  to  be  paved  showed  5,256  con- 
nections, both  \vater  and  sewer,  required.  Only  3,657  connections  were 
found  already  in;  1,599  ^^^  ones  were  required.  The  property  owners 
put  in  1,559  of  these  connections  and  allowed  40  to  go  delinquent,  being 
a  little  more  than  2%  per  cent.-  of  the  number  to  be  put  in.  Of  the  1,790 
voluntary  connections  put  in  during  the  y^r  by  owners,  only  75,  or  a 
little  more  than  4  per  cent.,  were  put  in  wM^e  pavement  had  to  be  dis- 
turbed. This  shows  the  wisdom  of  requiring  all  connections  to  be  made 
before  pavements  are  put  down.  All  repairs  to  pavements  for  the  above 
work  are  made  by  the  city,  and  the  expense  charged  directly  to  the 
sewer  builder  or  plumber,  and  by  them  to  the  property  owner.^ 

In  the  city  of  Rochester  the  Common  Council  has  authority  to  include 
in  its  pavement  ordinances  all  necessary  water  services  and  lot  laterals, 
and  to  assess  the  cost  thereof  to  the  owner  of  the  property  served.  CtM*-' 
porations  having,  or  requiring,  subways,  are  required  to  put  in  all  under- 
ground work  in  advance  of  a  new  pavement.  The  guarantee  for  new 
pavements  makes  it  the  duty  of  the  contractor  to  replace  the  pavement 
on  all  excavations,  and  requires  him  to  guarantee  the  same  for  the  balance 
of  the  term.  It  also  prescribes  the  amount  he  may  charge  for  said  work. 
In  this  way,  by  careful  supervision  and  the  disregard  of  the  specious 
plans  of  short-sighted  abutting  owners  for  temporary  relief,  by  omitting 
needed  consructions,  the  minimum  disturbance  of  new  pavements  may 
be  secured. 

The  conclusion  of  your  Committee  on  this  subject  is: 

1st.  That  previously  to  the  pa\'ing  or  repaving  of  a  street  all  under- 
ground work  of  any  kind  that  will  probably  be  required  within  the  life 
of  the  pavement  be  put  in,  as  far  as  possible,  and  that  the  work  of  back- 
filling all  trenches  in  a  street  under  improvement  be  done,  wherever  pos- 
sible, by  the  contractor  who  lays  and  guarantees  the  pavement;  or  if  the 
work  cannot  be  done  by  the  said  contractor,  it  should  be  done  subject  to 
his  inspection  and  approval,  as  well  as  that  of  the  municipal  inspectors. 

2d.  That  no  excavations  of  any  nature,  except  for  emergency 
repairs  of  existing  pipes  and  fixtures,  shall  be  permitted  in  any  street 
except  upon  the  written  application  of  the  individual  or  corporation 
desiring  to  make  said  excavation,  and  the  filing  of  a  proper  indemnity 
bond.  All  work,  except  repaving,  to  be  done  by  licensed  contractors 
under  the  immediate  supervision  of  inspectors  employed  by  the  munici- 
pality.   The  repaving  to  be  done  either  by  the  city  or  by  the  contractor 
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guaranteeing  the  pavement,  when  the  same  is  under  guarantee.  All 
costs  of  inspection  and  repaying  to  be  paid  by  the  owner  or  corporation 
desiring  the  service.  Said  costs  to  include  guaranteeing  the  pavement 
replaced  for  three  years.  Respectfully  submitted, 

E.  A.  FISHER, 
Chairman  of  Committee  on  Street  Paving, 

For  the  Committee. 

THfe  President:  The  next  paper  on  the  program  is. one  on 
"The  Life  of  Pavements,"  by  George  W.  Tillson,  Principal  Assist- 
ant Engineef,  Department  of  Highways,  Brooklyn,  N.  Y. 

Mr.  Tilt,son  read  report  No.  g  as  follows: 

THE  LIFE  OF  PAVEMENTS. 

BY    GEO.    W.    TILLSON,    MEM.    AM.    SOC.    C.    E..    PRIN.    ASST.    ENGR.,    DEPT.     OP 

HIGHWAYS,    BROOKLYN.   N.   Y. 

When  one  seeks  to  purchase  a  new  article  the  first  question  usually 
is,  what  does  it  cost?  And  if  it  be  subject  to  wear  there  immediately  fol- 
lows, how  long  will  it  last?  And,  although  asked  second,  this  latter 
question  car.  hardly  be  said  to  be  of  secondary  importance.  For  while 
the  first  cost  of  an  article  may  determine  one's  ability  to  buy  it.  it  does 
not  by  any  means  settle  its  economy,  for  what  is  cheap  to  obtain  at  first 
is  often  most  expensive  in  the  end. 

So  when  it  comes  to  the  selection  of  a  paving  material  the  question  of 
durability  is  of  the  utmost  importance.  What  is  the  life  of  a  particular 
kind  of  pavement?  The  question  is  often  answered  oflF  hand  by  the  tyro 
positively,  and  with  little  hesitation,  but  the  engineer  of  experience  who 
has  seen  a  pavement  last  a  certain  time  on  one  street,  and  twice  as  long 
on  another,  has  seen  the  result  of  this  condition  here  and  another  there, 
gives  his  reply  hedged  in  by  so  many  provisons  that  at  first  sight  it 
would  seem  to  be  of  little  value.  But  when  it  is  carefully  studied  the 
discovery  is  made  that  these  restricting  conditions  are  just  what  are 
required  to  adapt  the  reply  to  any  particular  case  that  may  happen  to  be 
in  point. 

To  the  study  then  of  the  varied  conditions  affecting  the  life  of  a  city 
pavement  this  paper  will  be  given. 

The  two  great  agents  that  tend  to  destroy  a  pavement  are  traffic  and 
atmosphere.  The  former  is  variable,  and  its  effect  varies  directly  accord- 
ing to  the  amount  applied  under  certain  conditions.  The  action  of  the 
latter  is  constant,  depending  somewhat  upon  the  climate,  but  principally 
Upon  the  nature  of  the  paving  material. 
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Traffic  and  the  atmosphere  act  positively,  and  their  results  can  be 
measured.  At  the  present  time  it  may  be  said  that  there  are  four  mate- 
rials being  used  in  street  pavements — stone,  brick,  asphalt  and  wood.  The 
action  of  traffic  and  the  atmosphere  is  very  different  upon  these  materials 
as  affecting  durability.  It  is  safe  to  say  that  the  life  of  stone  and  brick 
(taking  it  for  granted  that  none  of  their  kind  of  a  quality  to  be  acted  on 
by  the  air  would  be  used)  in  a  pai^ement  de^Sends,  other  things  being 
equal,  directly  on  the  amount  of  traffic  they  sustain,  but  that  statement 
would  not  be  true  of  asphalt  and  wood.  For  should  .the  traffic  be  light 
the  life  of  the  pavement  would  be  ended  by  the  action  of  the  atmosphere: 
Asphalt  not  to  such  an  extent  as  wood,  but  it  is  well  known  that  an 
asphalt  pavement  deteriorates  materially  under  the  oxidizing  eflFect  of 
the  air,  even  if  it  have  little  or  no  traffic. 

It  must  be  remembered,  also,  that  there  are  two  ends  to  all  pave- 
ments, the  physical  and  economic  end.  The  former  comes  at  a  time 
when  the  pavement  is  so  worn  out  that  it  cannot  be  repaired  and  must 
be  entirely  relaid,  the  latter  when  the  cost  of  repairing  is  such  that  it  will 
be  cheaper  to  relay  it  entirely  than  to  spend  any  more  money  on  repairs. 
These  two  ends  do  not  necessarily  come  at  the  same  time.  The  former 
test  will  generally  be  applied  to  stone,  brick  or  any  block  pavement^  and 
the  latter  to  asphalt  or  macadam.  Wihen  a  pavement  is  made  up  ol 
moderately  sized  parts  of  practically  the  same  character  and  texture,  the 
wear  on  these  parts  is  approximately  the  same  and  the  repairs  necessary- 
are  generally  relaying  old  material,  rather  than  furnishing  new.  But 
when  the  pavement  is  made  up  of  parts  so  small  that  they  must  be  con- 
solidated into  a  continuous  whole  before  they  can  be  available,  it  is  dif- 
ferent. 

The  phj-^ical  end  of  a  pavement  can  be  determined  by  observation. 
Blocks  wear  on  account  of  the  abrasion  and  impact.  Granite 'wears  in 
two  ways,  by  chipping  and  rounding  off  of  the  comers,  and  the  gradual 
grinding  off  of  the  blocks  under  the  friction  of  wheeled  vehicles.  When 
the  blocks  are  of  the  harder  granites  or  traps  the  former  action  takes 
place.  The  softer  granites  and  the  sandstones  wear  down  smoothly  with 
flat  surfaces,  and  in  time  the  blocks  actually  become  worn  out,  the  pave- 
ment becomes  rough,  horses  stumble,  and  it  is  soon  seen  that  the  street 
should  be  repaved. 

Asphalt  and  macadam  wear  away,  and  new  material  can  be  added  in 
large  or  small  quantities  as  may  be  desired,  and  the  physical  life  of  the 
pavement  prolonged  indefinitely.  It  is  then  that  the  economic  test  is 
applied  to  ascertain  when  the  pavement  should  be  renewed.  Assume 
that  a  street  is  paved,  but  the  expense  of  keeping  it  in  good  condition  is 
considerable,  and  this  question  arises,  shall  the  repairs  be  continued,  or 
shall  an  entire  new  pavement  be  constructed.  . 


\ 
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Let  N=Life  of  proposed  pavement. 
C=Cost. 

I==Rate  oi  interest. 

R=Estiniated  cost  of  repairs  if  distributed  over  entire  life. 
A=Sinking  fund  to  be  paid  each  year  to  equal. 
C  at  end  of  N  years,  tihen 

R 
A+CI4- —  =Annual  cost  of  a  new  pavement. 

N 

Take,  for  instance,  an  asphalt  pavement,  and  let  N=iS;  0=1.50; 
1=3  H;  R=$o.40.  A  will  =  .0807,  and  the  equation  becomes  .0807+  .0525 
H-.0267==$o.i599,  or  if  the  street  be  repaved  it  will  still  cost  annually  $0.16 
until  it  is  renewed.  It  must  rememberd  that  C  is  equal  to  first  cost,  less 
th*e  value  of  foundation  and  other  material,  if  any,  at  time  of  renewal. 
From  the  above  it  would  seem  that  it  is  economy  to  repair  an  asphalt 
paved  street,  rather  than  to  rcpave  it  when  the  cost  of  repairs  is  much 
less  than  $0.16  per  yard,  provided  the  assumption  of  15  for  a  value  of  N 
is  correct.  If  there  is  any  error  in  the  other  values  they  must  be  too 
small,  rather  than  too  large. 

Let  then  N=20,  other  values  being  the  same  (R  being  obtained  by 
taking  a  guarantee  period  of  five  years,  and  assuming  cost  of  repairs  four 
cents  per  yard  per  year  for  remainder  of  life),  and  the  equation  will  become 
.0531 H-. 0525 +.03=$o.  1356  as  the  annual  cost  when  N  is  taken  at  20  instead 
of  15.  The  author  believes  that  this  is  the  engineering,  the  scienific  and  the 
only  true  way  of  deterniining  when  an  asphalt  pavement  s'hould  be  relaid. 
The  only  element  to  modify  this  principle  is  the  inconvenience  business 
men  and  merchants  may  be  put  to  by  having  repairs  made  on  a  street  too 
frequently  (3).  The  determination  of  this  must  be  a  matter  of  judgment,  to 
be  applied  in  each  particular  case.  But  the  principle  of  the  formula  is 
right  and  when  cities  have  had  a  few  years*  more  experience  with  asphalt . 
there  will  be  no  trouble  in  determining  the  true  values  of  the  variables. 

Coming  down  now  to  the  actual  conditions  by  which  traffic  is  modi- 
fied in  its  action  on  pavements,  it  will  be  seen  that  there  are  five,  viz: 
character  of  the  pavement,  width  of  roadway,  presence  or  absence  oi 
street  car  tracks,  state  of  repairs,  and  how  well  cleaned.     * 

The  one  great  agent  that  acts  upon  a  pavement  is,  of  course,  the 
traffic  that  passes  over  it.  This  is  very  hard  to  measure,  and  very  few 
attempts  have  been  made  to  do  so  in  the  United  States.  The  custom  has 
been  to  speak  of  heavy,  medium  and  light  traffic  streets  with  but  a  very 
vague  idea  of  what  these  terms  meant.  Forgetting,  too,  that  as  so  used 
they  are  only  comparative,  as  medium  traffic  in  a  large  city  would  gener- 
ally be  heavy  traffic  in  a  small  one.  Traffic  has  generally  been  measured 
in  this  country  by  assuming  a  certain  weight  for  vehicles  of  different 
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description,  and  by  counting  the  passage  of  the  vehicles  on  a  street 
during  a  given  lime  thus  arrive  approximately  at  the  amount  of  tonnage 
passing  over  it.  The  results  are  generally  given  without  regard  to  ihc 
width  of  roadway,  making  it  very  difficult  to  compare  results  arrived 
at  in  the  different  cities.  In  England  aittempts  have  been  made  to 
reach  more  scientific  results,  and  the  tonnage  p€r  yard  of  width  of 
roadway  per  day  or  per  year  has  been  taken  as  the  unit.  This  enables 
one  to  compare  directly  the  traffic  of  one  city  with  that  of  another, 
although  it  must  be  remembered  that  the  passage  of  ten  vehicles  weigh- 
ing one  ton  each  registers  the  same  as  one  ten-ton  truck,  when  it  is 
probable  that  the  latter  would  do  much  more  damage  than  the  former. 
This  method,  however,  is  probably  as  definite  as  is  practicable. 

In  1885  Gen.  F.  V.  Greene  had  a  series  of  observations  taken  in 
many  of  the  principal  streets  of  the  leading  cities  of  this  country  to 
determine  the  amount  of  traffic.  The  total  number  of  vehicles  passing 
between  7  a.  m.  and  7  *p.  m.  was  counted.  The  following  are  some  of 
the  results,  the  largest  number  being  given  in  each  case  so  as  to  give 
an  opportunity  [or  comparison: 

Broadway,  New  York ' 7,8ii 

Broad  Street,  Philadelphia 6,081 

Devonshire   Street,    Boston 5,362 

Douglass  Street,  Omaha 4»752 

Fifteenth  Street,  opposite  Treasury,  Was'hing^on... .  4,520 
Clark  Street,  Chicago 4,389 

While  the  author  would  not  state  that  an  ttempt  was  made  to  get 
the  heaviest  traffic  street  in  each  case,  persons  familiar  with  these  cities 
will  recognize  that  they  are  representative  streets. 

In  Paris  the  vehicles  passing  on  the  following  streets  in  twenty-four 
hours  were: 

Rue  de  Rivoli.^ .* 42.035 

Avenue  I'Opera 29,500 

Rue  Croix  des  Petit  Champs 20,480 

Rue  Sf.  Honore 19.672 

And  in  X,ondon: 

King  William  Street 26,793 

Gracechurch  Street ^S*5^5 

Queen  Victoria  Street 16,531 

Cheapside i5»2o6 

George  Street,  in  Sydney,  Australia ii»96o 

Great  Howard  Street,  Liverpool,  sustains  a  traffic  of  216,- 
000  tons  per  yard  of  width  per  annum. 
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Showing  very  plainly  that  the  pavements  in  the  large  European  cities 
arc  subjected  to  much  more  travel  than  those  of  this  country. 

Width  of  Roadway — 'The  distance  between  curbs  aflfects  traffic,  as  it 
tends  to  scatter  or  congest  it.  If  a  street  is  to  sustain  a  certain  amount 
of  tonnage,  the  g-rci-.ter  surface  it  can  be  spread  over  the  less  it  will 
injure  the  paverricnt.  This  is  also  true  when  thie  load  is  reduced  to  a 
unit  of  width,  especially  if  the  roadway  be  small  and  the  traffic  continuous. 
In  a  narow.  well-  traveled  street  the  carriages  and  trucks  move  in  well- 
defined  lines,  one  behind  the  other,  so  that  it  is  impossible  to  scatter 
it  and  subject  the  entire  surface  to  anything  like  uniform  wear.  Ruts  are 
worn  in  th-!  pavement,  and  the  time  comes  for  its  renewal  Ions:  before 
it  would  have,   could  its-  work  have  been  distributed  evenly   over   it. 

Character  of  Pavement— By  this  is  meant  the  detailed  methoil  of 
its  constructioti.  The  laying  of  asphalt  has  been  practically  standardized, 
and  there  is  not  much  difference  in  the  methods  of  the  different  com- 
panies. But  granite,  brick  and  wood  vary  much  as  to  foundation  and 
joint  filling.  Wood,  too,  is  often  treated  chemically  so  as  to  entirjely 
do  away  with  the  climatic  action,  and  this  renders  it  necessary  to  study 
it  from  the  standpoint  of  traffic  only.  Different  kinds  of  wood  are 
used  in  different  sections,  each  having  a  different  life  as  a  result  of  the 
physical  as  well  as  the  chemical  action. 

To  obtain  the  best  results  from  a  block  pavement  it  should  be  laid 
in  such  a  manner  as  to  receive  the  traffic  vertically  upon  the  face  oi  the 
blocks,  and  so  substantially  that  the  blocks  will  maintain  their  positio-n 
while  in  use.  To  accomplish  this  the  foundation  must  be  such  as  to 
sustain  the  loads  liable  to  be  imposed  upon  it,  and  the.  joints  filled 
with  some  firm  and  enduring  material.  This  is  necessary  for  two  rea- 
sons— ^to  keep  the  blocks  in  position  and  to  prevent  water  from  reaching 
the  foundation  and  injuring  it.  While  the  fulfillment  of  these  condi- 
tions adds  to  the  expense,  the  life  of  the  pavement  is  prolonged  suffi- 
ciently to  more  than  compensate  for  it. 

Presence  or  absence  of  a  street  car  track — A  street  car  track  has  a 
great  bearing  on  the  action  'of  traffic.  It  concentrates  travel,  and  in  a 
street  where  the  tracks  are  infrequent  use  practically  reduces  the  road- 
way to  the  space  outside  the  rails  with  all  and  more  of  the  evils  of  a 
roadway  of  that  width — more  because  there  is  almost  no  opportunity  to 
get  out  of  the  regular  route  by  using  the  center,  which  sometimes  hap- 
pens in  a  roadway  without  tracks  as  wide  as  the  vacant  space.  True,, 
much  travel  is  accommodated  on  the  rails,  but  the  gauge  of  the  heaviest 
tracks  is  greater  than  that  of  the  cars,  so  that  one  wheel  runs  on  the 
pavement,  and  being  confined  absolutely  to  the  same  place,  soon  wears 
a  rut  in  the  hardest  blocks.  . 
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In  the  fall  of  1896  Kent  Avenue,  Brooklyn,  was  paved  with  the  best 
granite  that  comes  to  the  New  York  market,  on  a   Portland    cement 
concrete  base,  with  tar  and  gravel  joints.     This  street  is  probably  sviy- 
jected  to  as  many  heavy  loads  per  day  as  any  street  in  Greater   New 
York,  is  36  feet  wide  and  has  a  double  line  of  street  car  tracks.     On 
one  side  of  it  are  the  big  sugar  refineries,  which  send  daily  over  this 
pavement  in  their  busy  time  some  1,000  or  1,200  loads  oif  sugar,  wesgh- 
ing  about  eight  tons   each   (4).     It  seems   almost  impossible    for   the 
teams  to  travel  without  the  wheels  of  one  side  being  in  a  car   track. 
This  brings  those  of  the  other  side  about  eighteen  inches  from  the  cor- 
responding rail.     After  the  pavement  had  been  thrown  open  td  traffic 
for  six  months  a  rut  perhaps  an  eighth  of  an  inch  deep  was  worn  in 
the  blocks,  and  on  the  cross-walks  was  plainly  visible.    The  sugar  com- 
panies who  had  paid  one-half  of  the  cost  of  the  pavement  made  a  strong 
eflFort  to  scatter  the  teams,  sending  men  on  the  street  for  this  especial 
purpose.     But  it  was  only  driving  the  wheels  from  one  rail  to  another, 
and  soon  other  ruts  were  formed;  and  to-day,  after  three  years'  service, 
ruts  from  ^  inch  to  ij^  inches  deep  are  found  in  several  places.     Coo- 
tractors  understand  this  fact,  and  where  the  guarantee  is  required  for 
any  long  period,  bid  appreciably  higher   for  pavements  on   street  car 
streets  (5).    In  1897  bids  for  asphalt  pavement  in  Brooklyn  on  68  streets 
free  from  tracks  averaged  0.98  per  square  yard,  and   1.26  per  yard  on 
II   streets  where  the  tracks  were  present.     Few  cities  have  kept  their 
repair  account  so  that  this  extra  cost  can  be  gotten  at  exactly,   but  in 
an  article  read  before  this  Society  at  its  last  session  Mr.  Guthrie  showed 
that  it  was  $0,148  on  business  and  $0,047  on  residence  streets  with  street 
car  tracks,  artd  $0,112  on  business  and  $0,048  on  residence  streets  without 
tracks  in  the  city  of  Buffalo  for  asphalt  pavement  (6). 

State  of  Repairs — The  condition  in  which  a  pavement  is  kept  as  to 
repairs  is  of  vital  importance.  If  holes,  depressions  or  other  defects 
are  allowed  to  remain  for  any  length  of  time,  the  material  is  abnormally 
worn  and  blocks  rounded  off  to  an  amount  probably  four  or  five  times 
what  they  would  have  been  had  they  be«n  in  their  normal  position. 
Few  officials  who  have  the  maintenance  of  pavements  in  charge  appre-' 
ciatc  this;  but  should  they  examine  granite  blocks  or  bricks  that  have 
been  loosely  paved  in  a  trench  and  allowed  to  remain  there  for  some 
time  sustaining  their  usual  amount  of  travel,  they  will  surely  be  con- 
vinced. If  this  be  true  of  the  hard  block  pavements,  how  much  more 
so  is  it  of  such  materials  as  macadam  and  asphalt.  Watch  ^  a  small  hole 
in  either  of  these  pavements  and  see  how  rapidly  it  increases  under 
traffic  if  it  receive  no  attention,  and  how  much  more  it  costs  to  repair 
it  after  a  few  weeks  of  neglect,  and  it  will  be  seen  how  rapidly .  neglect 


AMERICAN  SOCIETY  OF  MUNICIP\L  IMPROVEMENTS.  I  39 

in  this  respect  tends  toward  the  economic  end  of  any  pavement,  but 
particularly  one  of  asphalt  or  macadam.  . 

Cleanliness — At  first  thought  it  may  seem  that  this  docs  not  have 
much  to  do  with  the  action  of  traffic,  but  a  little  reflection  will  soon 
dissipate  that  idea.  When  a  pavement  is  clean  the  wheels  and  the 
horses*  hoofs  bear  distinctly  on  the  paving  material,  and  it  must  sustain 
the  entire  friction,  and  its  reaction  wears  out  the  pavement.  If,  on  the 
other  hand,  it  be  covered  with  a  cushion  of  dirt,  the  pavement  acts 
principally  as  a  foundation.  The  author  once  inspected  a  brick  pave- 
ment said  to  have  been  down  five  years  and  to  be  hi  as  good  condition 
as  when  laid.  It  was  in  a  small  town  where  the  streets  were  seldom 
cleaned,  and  an  inch  or  more  o-f  street  refuse  had  to  be  scraped  off 
before  the  surface  could  be  seen. 

An  advocate  of  a  particular  brick  for  paving  purposes,  in  describing 
a  pavement  of  it  which  he  had  recently  examined,  naively 'said :  "When 
I  dug  down  to  it  I  found  it  just  as  good  as  it  ever  was." 

It  is  said  that  when  the  Forum  Trajanum  was  cleaned  by  the  French 
in  1813,  thef  ancie^nt  Roman  pavements  were  found  in  good  condition 
under  some  twelve  feet  of  rubbish.  While  this  is  probably  an  extreime 
case,  it  is  very  likely  that  a  modern  pavement  of  imperishable  material 
would  have  a  long  life  under  such  conditions.  At  the  last  meeting  of 
the  National  Brick  Manufacturers*  Association,  when  the  question  of 
how  to  minimize  the  noise  of  a  brick  pavement  was  being  discussed, 
a  member  arose  and  gravely  asked  if  our  cities  did  not  keep  our  streets 
too  clean;  if  brick  pavements  would  not  last  longer  and  make  less 
noise  if  a  cushion  of  dirt  was  allowed  to  remain  on  them.  Although 
the  question  was  answered  in  the  affirmative,  it  was  decided  that  officials 
in  large  cities  would  keep  the  streets  clean,  even  at  fhe  expense  of  the 
brick  pavements.  Asphalt  and  wood,  on  the  contrary,  should  be  kept 
clean  in  order  to  add  to  their  durability,  as  rubbish  of  any  kind  collects 
moisture  and  so  hastens  the  decay  of  these  two  materials. 

The  action  of  the  atmosphere  is  shown  under  the  examples  given 
of  the  life  of  several  wood  pavements. 

Having  now  somewhat  hastily  discussed  the  different  influences 
that  modify  the  action  of  traffic,  it  will  be  in  order  to  take  up  the 
different  kinds  of  pavements,  and  from  representative  examples  deduce 
a  general  conclusion  as  to  how  long  a  certain  pavement  ought  to  last 
under  different  cpnditions. 

Granite — It  has  already  been  stated  that  the  foundation  of  a 
pavement  affects  its  durability  very  much.  Granite  blocks  are  generally 
laid  in  two  ways,  viz.,  on  a  concrete  •  base  with  joints  filled  with  tar 
and  gravel,  and  on  a  sand  cushion  with  sand  joints.    The  resulting  pave- 
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ments  must  be  considered  as  being  in  separate  classes.  The  reason  why 
the  same  granite  wears  out  mgre  quickly  when  laid  on  sand  is  because 
the  blocks  follow  any  inequalities  in  the  foundation,  and  the  sand  in 
the  joints  is  often  washed  out  and  allows  more  or  less  water  to  percolate 
down  to  the  foundation,  causing  unequal  settlements.  All  of  these 
actions  affect  the  stability  of  the  blocks  and  often  cause  their  displace- 
ment, thus  preventing  the  traffic  from  being  applied  in  accordance  with 
the  principle  previously  laid  down,  i.  e.,  vertically  upon  the  face  of 
the  block,  and  the  result  is  abnormal  wear.  Probably  the  beat  example 
of  a  first-class  granite  pavement  is  that  upon  the  approaches  of  the 
New  York  and  Brooklyn  suspension  bridge.  This  was  thrown  open 
to  traffic  in  May,  iSS^,  and  consequently  has  been  in  use  about  i654 
years.  During  this  time  it  has  been  subjected  to  a,  severe  and  continuous 
traffic.  The  roadway  is  16  feet  wide.  The  dimensions  of  the  blocks 
are  3  to  4  inches  wide  by  8  to  9  inches  deep,  and  9  to  14  inches  long. 
These  were  laid  on  a  concrete  base  and  a  2-inch  sand  cushion  with 
^-inch  joints  between  courses.  The  joints  were  partially  filled  with 
tar  and  gravel,  which  was  thoroughly  consolidated  with  a  calking  iron 
driven  home  by  a  heavy  hammer  w^hen  the  joint  was  refilled  as  before. 
This  pavement  has  received  practically  no  repairs  up  to  the  present 
time,  and  Mr.  Martin,  engineer  of  the  bridge,  estimates  its  further  life 
of  ten  years,  or  twenty-six  years-  in  all,  for  a  pavement  that  probably 
sustains  a  heavier  tonnage  per  foot  of  roadway  than  any  street  in  this 
country.  An  article  in  the  Eclectic  Engineering  Magazine  states  that 
on  streets  near  the  docks  in  Liverpool,  where  the  traffic  was  360,000 
tons  per  yard  of  width  per  annum,  the  average  wear  was  .02  of  an  inch 
per  annum.  In  Leith,  Scotland,  the  repairs  to  granite  are  nil  for  the 
first  ten  years,  and  from  that  time  to  25  years  an  average  of,  4  cents 
per  yard  per  year.  In  Brooklyn,  Clinton  Street  was  paved  with  granite 
on  a  sand  foundation  about  23  years  ago.  This  is  a  residential  street 
and  has  a  moderate,  though  not  a  heavy  traffic;  has  received  absolutely 
no  repairs,  and  is  in  such  a  condition  to-day  that  from  8  to  10  years' 
further  wear  may  be. expected  of  it.  The  authorities  of  the  following 
foreign  cities  give  as  the  life  of  granite  pavement — Paris,  Liverpool  and 
Edinburgh — 30  years  each,  and  Glasgow  as  hig^h  as  50  years.  Engineers 
of  the  United  States  do  not  as  a  rule  assign  so  long  a  life,  and  it  is 
doubtful  if  our  granite  is  as  durable  as  that  used  in  Europe,  so  that 
it  is  reasonable  to  suppose  that  their  pavements  will  last  longer  despite 
their  greater  traffic.  It  would  seem  fair,  then,  to  estimate  flie  life  of 
a  granite  pavement  on  concrete  with  tar  and  gravel  joints  at  25  years, 
and  on  a  sand  base  at  20  vears. 

m 

Wood — It    is    extremely    difficult    to    generalize    upon    the    life    of 
a  wood  pavement.     It  is  laid  of  so  many  different  varieties  of  material, 
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in  SO  many  different  ways  as  to  foundation  and  joint  filling,  and  with 
such  varied  chemical  treatipent,  that  a  conclusion  in  one  case  will 
hardly  have  an  application  in  another.  For  instance,  the  ordinary  cedar 
block  pavement  as  laid  in  Chicago  and  other  Western  cities  requires 
replacing  about  every  seven  years.  A  similar  cypress  block  pavement 
laid  jn  Omaha  in  1888  was  taken  up  in  1892  and  replaced  with  brick. 
Nicholson  pavement  laid  in  Brooklyn  in  1869  had  an  average  life  of 
about  6  years,  an-d  in  St.  Louis  erf  6  years  3  months.  A  hemlock 
pavement  laid  in  Philadelphia  as  early  as  1839  was  renewed  in  four 
years.  Wood  wore  annually  as  follows  in  London.  On  Sloane,  Street, 
.065  of  an  inch,  traffic  279  tons  per  yard  of  ..  width  per  day;  on  Fleet 
Street,  .456  of  an  inch,  traffic  1360  tons  per  yard  per  day;  on  London 
Bridge,  King  William  Street,  the  blocks  wore  2^  inches  in  three  years 
and  two  months  where  the  traffic  was  1,200  vehicles  per  yard  for  twelve 
liours.  Mr.  Haywood  made  the  general  statement  that  wooden  pave- 
ments wore  from  .2  to  .3  of  an  inch  per  year  under  a  traffic  of  from 
300  to  660  vehicles  per  yard  for  twelve  hours.  The  Place  de  la  Concorde, 
Paris,  was  paved  with  wojxi  in  1885,  and  relaid  in  1895.  The  average 
annual  wear  of  nine  different  streets  was  .1357  inch,  the  variation  beintg 
from  .0746  to  .2908  inch. 

Wood  of  the  eucalyptus  family  has  been  used  very  successfully  in 
Australia.  Xt  was  first  laid  in  1880;  and  in  a  paper  written  by  Mr.  W.  A. 
Smith,  M.  Inst.  C.  E.,  in  1894,  many  interesting  facts  are  found.  The 
blocks — 3  inches  wide  by  6  inches  deep  and  9  inches  long — were  first 
dipped  in  tar  and  laid  on  concrete.  Tlie  first  pavements  were  laid  with 
I -inch  joints  filled  with  stone  screenings  or  bituminous  matter,  but 
experience  demonstrated  that  better  results  could  be  obtained  with  close 
joints,  except  on  steep  grades.  Mr.  Smith  states  that  on  taking  up 
a  portion  of  pavement  laid  with  ^-inch  joints  filled  with  Portland 
cement  grout,  *  which  had  been  down  six  years,  dry  rot  had  set  in 
wherever  the  cement  had  touched  the  blocks;  while  on  another  street, 
where  the  joints  had  been  filled  with  a  mixture  of  tar  and  basalt  screen- 
ings, the  wood  was  found  to  be  perfectly  sound,  and  although  it  had 
been  in  use  eight  years,  it  was  practically  as  good  as  when  laid,  and 
the  greatest  wear  observable  was  1-16  inch  under  a  daily  traffic  of  25,000 
tons.  On  another  street  the  blocks  had  worn  9-16  inch  in  thirteen  years. 
Mr.  Smith  estimates  that  Australian  hard-wood  will  last  twenity-one 
years  in  a  pavement  and  sustain  a  daily  traffic  of  1,200  tons  per  yard 
of  width. 

Mr.  George  W.  Bell,  formerly  U.  S.  Consul  to  Sidney,  N.  S.  W., 
states  that  after  eleven  years  several  blocks  taken  from  George  Street 
had  worn  less  than  1/2  inch.    The  roadway  of  this  street  is  48  feet  wide, 
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and  is  subjected  to  very  heavy  traffic.     Mr.  Bell  estimates  the   life  of 
the  pavement  at  twenty  years. 

In  1895  a  pavement  was  laid  of  Australian  harri  karri  wood  on  20th 
.Street,  between  Broadway  and  Fifth  Avenue,  New  York  city.  The 
blocks  were  as  above  described,  and  after  having  their  lorwer  half  dipped 
in  hot  tar,  were  placed  closely  together  on  a  concrete  base,  an  open 
joint  I  inch  wide  being  left  at  the  curb  for  expansion.  This  joint  was 
afterwards  filled  with  asphalt  At  the  present  time  there  are  a  very 
few  blocks  on  this  street  that  show  signs  of  decay;  but  as  a  whole, 
where  untouched  by  the  plumber,  the  pavement  is  in  as  good  condition 
as  when  laid. 

In  European  cities  the  duration  of  wooden  pavement  is:  Paris,  8 
years;  Liverpool,  15  to  18  years;  Glasgow,  6  years;  Edinburgh,  redwood 
8,  and  Australian  wood  15  years;  and  London,  5  to  8  years  for  Baltic 
deal  and  12  years  for  Australian. 

The  Tenth  Street  viaduct  in  Omaha  was  paved  with  sawed  cjrprcss 
blocks  in  1890.  An  inspector  was  sent  South  when  the  blocks  were 
purchased,  who  carefully  examined  all  lumber  before  it  was  sawed,  eo 
that  none  but  the  best  would  be  used.    This  pavement  lasted  nine  years. 

From  the  above  figrures  it  will  be  seen  how  impossible  it  is  to  deduce 
a  positive  result.  But  it  does  seem  justifiable  to  conclude  that  a  wood 
pavement  that  requires  renewing  in  this  country  in  less  than  from  10  to 
15  years  should  never  be  laid. 

Asphalt— Tliis  material  has  now  been  in  general  use  in  this 
<:ountry  for  about  sixteen  years.  It  has  been  laid  under  very  different 
conditions,  often  by  inexperienced  workmen  and  on  varied  foundations, 
so  that  sufficient  data  has  not  been  collected  to  give  conclusive  results^ 
Many  pavements  have  failed  in  attempting  to  economize  by  utilizing  old 
material  on  the  street.  This  has  often  proved  fatal  economy,  as  asphalt 
depends  entirely  upon  its  base,  the  asphalt  itself  being-  only  the  carpet 
laid  upon  the  foundation  floQf  beneath.  When  the  floor  breaks  the 
carpet  must  fail. 

The  following  tables  have  been  compiled  from  statistics  from  Wash- 
ington, Buffalo,  Cincinnati  and  Omaha,  showing  the  cost  of  asphalt 
repairs  under  certain  conditions  in  an  attempt  to  ascertain  when  the 
-economic  end  of  an  asphalt  pavement  comes.  ^Before  considering  them 
it  should  be  stated  how  the  repairs  were  paid  for  and  the  tables  made  up. 
Washington  pays  a  price  in  bulk  for  material  used.  In  1897  it  was, 
for  skimming  or  heater  work,  95  cents  per  cubic  foot;  and  where  the 
old  material  is  entirely  removed,  for  wearing  surface  52  cents  and  binder 
30  cents  per  cubic  foot,  measured  in  the  carts.  Buffalo  pajrs  per  square 
yard  for  actual  work  performed,  the  price  in  1897  being  for  skimming 
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98  cents  and  for  resurfacing  $1.46,  while  in  1898  it  had  fallen  to  $0.64 
and  $1.05,  rcspctjtively.  Cincinnati  paid  a  lump  sum  per  year  for  the 
first  and  second  five  years  after  expiration  of  guarantee,  averaging 
.071/2  cents  per  yard  for  the  first  and  14  cents  for  the  second  period  over 
the  entire  area.  The  contract  for  the  secoijd  period  is  still  in  force. 
When  the  original  guarantee  expired  in  Omaha  in  1888,  a  contract  was 
entered  into  with  the  asphalt  company  to  keep  all  the  streets  paved  at 
that  time  in  repair  for  ten  years  at  a  cost  of  8  cents  per  yard  per  year. 

Here  are  four  different  systems  of  making  repairs.  It  will  be  readily 
seen  that  in  deciding  wha»t  it  will  cost  to  repair  a  pavement  five,  or  as 
was  the  case  in  Omaha,  ten  years  in  the  future,  at  a  time,  too,  when 
no  asphalt  pavement  had  been  down  fifteen  years,  any  company  must 
make  a  guess  at  the  cost,  and  that  the  guess  will  be  made  on  the 
safe  side. 

Table  No. .  i  shows  the  average  annual  cost  per  yard  for  asphalt 
repairs  after  the  expiration  of  guarantee  at  the  end  oi  different  periods. 

TaJble  No.  2  shows  the  average  cost  per  yard  for  each  year  after 
guarantee  has  expired.  The  figures  are  compiled  from  the  reports  of 
1897  for  Washingfton  and  Buffalo,  and  frdm  personal  information  from 
Cincinnati  and  Omaha. 
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TABLE  NO.  I.    (i) 
Washington.         Buffalo.        Cincinnati. 
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08 
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08 
08 

0754 
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TABLE  NO.  2  (9). 
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.042 
.027 
.031 
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08 
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08 
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The  guarantee  period  in  everey  case  is  five  years,  except  for  the 
streets  paved  in  BuflFalo  in  1886,  when  it  was  eigfht  years.  Applying  now 
the  formula  presented  for  ascertaining  the  economic  end  of  a  pavement, 
it  will  be  seen  that  Cinciiyiati  has  about  reached  the  limit  where  new 
pavements  are  required.  As  a  matter  of  fact,  this  14  cents  being  an 
average,  several  streets  have  probably  passed  the  point  where  it  is  profit- 
able to  repair  them.  Omaha's  price  being  the  same  for  the  whole  time, 
gives  no  information;  but  with  the  exception  of  the  13th  year  after  laying 
in  BuflFalo  and  the  2ist  in  Washington,  none  of  the  others  seem  to  be 
suffering  from  use  or  time.  It  will  be  noted,  however,  that  about  midwa> 
in  the  records  of  the  last  two  cities  are  four  or  five  years  where  the  cost 
appreciably  exceeds  those  immediately  before  and  after  them.  This  prob- 
ably means  that  the  repairs  on  some  streets  were  abnormally  higrh 
during  those  years.  It  must  be  remembered,  also,  that  While  these  figures 
represent  cost,  they  do  not  necessarily  indicate  the  relative  amount  of 
work  done,  as  the  reduced  price  per  yard  in  BuflFalo  for  1898,  over  1897, 
would  allow  aboujt  40  per  cent,  more  resurfacing  to.  be  done  without 
increasing  the  cost. 

No  arbitrary  life,  then,  can  be  assigned  to  an  asphalt  pavement.  Paris 
allows  it  15  years,  Liverpool  12,  and  Edinburgh  from  12  to  15  years. 
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In  Leith,  Scotland,  one  asphalt  street  averaged  5  cents  per  yard 
annually  for  15  years  succeeding  the  third  year  after  it  was  laid. 

The  author,  in  the  light  of  figures  herein  given,  would  consider  that 
in  the  United  States  an  asphalt  pavement,  properly  laid  and  maintained^ 
s^houid  last  from  15  to  20  years  under  average  conditions. 

Since  this  paper  has  been  written  the  report  of  the  Board  of  Public 
Works  of  Buffalo  for  1898  has  been  received.  This  shows  the  average 
cost  per  yard  of  all  asphalt  maintained  in  Buffalo  during  the  last  four 
years  to  be:  1895,  $0,067;  1896,  $0.0439;  i897,  $0.0480;  1898,  $0.0288.  These, 
it  must  be  remembered,  are  averages.  The  Engineer  in  the  same  report 
submits  a  list  of  27  streets  which  he  recomimend-s  for  resurfacing,  as  they 
have  cost  a  total  of  from  $0.2234  to  $1.20  per  yard  for  the  last  four  years. 
Only  2^  per  cent,  of  the  entire  pavement  under  maintenance  was  repaired 
in  1898,  as  against  55^  per  cent,  in  1895. 

Brick — ^As  at  present  laid,  brick  pavements  have  not  been  in  use  long 
enough  in  this  country  to  enable  one  to  make  anything  more  than  an 
estimate  of  their  probable  life.  The  early  pavements  were  laid  in  small 
cities,  where  the  travel  was  light  ana  where  the  streets  were  not  kept 
clean.  On  the  .other  hand,  the  bricks,  as  compared  to  those  of  the 
present  time,  were  poor  and  poorly  laid.  A  brick  was  too  often  con- 
sidered to  be  a  brick,  and  one  as  good  as  another.  Many  experiments 
were  tried  with  foundations,  sizes,  and  material  for  joint  filling,  and 
even  now  these  items  are  not  all  satisfactorily  settled.  It  is  generally 
considered  by  engineers  that  sand  is  the  poorest  filler,  yet  Mr.  Cappelen, 
City  Engineer  of  Minneapolis,  states  in  his  report  for  1898  that  when 
that  city  asked  for  bicjs  for  furnis^hing  brick  for  the  city's  use  with  a 
15-year  guarantee,  and  allowing  the  manufacturers  to  state  their  prefer- 
ences for  a  joint  filler,  one  firm  preferred  sand  for  that  purpose,  and 
refused  to  guarantee  its  brick  for  more  than  five  years  unless  sand  was 
used. 

Many  of  the  early  pavements  were  very  durable.  One  in  Blooming- 
ton,  111.,  laid  in  1875,  was  renewed  in  1894,  when  the  bricks  were  worn 
off  ^  inch.  Another  in  Charlestown,  W.  Va.,  lasted  still  longer.  Many 
others,  however,  failed  quickly  on  account  of  poor  material  being  used 
and  bad  construction.  The  paving  bricks  of  to-day  are  very  different 
from  those  of  twenty  years  ago,  and  they  are  laid  much  more  intelligently. 
In  his  report  for  1897,  the  City  Engineer  of  Des  Moines  estimates  the 
life  of  a  brick  pavement  in  that  city  to  be  from  12  to  15  years  on  a 
business  street,  and  from  25  to  30  years  on  a  residential  street.  The 
City  Engineer  of  Peoria,  111.,  estimates  the  life  of  a  brick  pavement  at 
25  years,  and  the  Engfineer  of  Bloomington,  III,  at  from  15  to  20  years. 
The  Superintendent  of  Water- Works  at  Steubenville,  Ohio,  writes  that 
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the  first  brick  pavement  was  laid  in  1884,  is  in  good  repair  at  the  present 
time,  and  will  last  ten  years  longer  without  repairs. 

In  1895  Kevins  Street  in  Brooklyn  was  paved  22  feet  ivide  with 
Metropolitan  blocks  from  Canton,  Ohio.  The  street  has  a  moderately 
heavy  and  continuous  trafHc.  During  the  present  summer  the  brick 
were  measured  in  the  center  of  the  street,  and,  except  in  a  few  cases, 
there  was  no  perceptible  loss.  It  seems  safe  to  predict  for  this  pave- 
ment a  life  of  from  10  to  12  years,  despite  the  traffic.  In  a  residential 
portion  of  the  city  it  would  surely  last  50  per  cent,  longer. 

Philadelphia,  where  there  are  probably  more  miles  of  brick  pave- 
ment than  in  any  other  city  in  the  world,  estimates  its  life  at  ten  yean. 
The  author,  however,  thinks  he  is  conservative  in  assigning  it  a  duration 
of  fifteen  years  when  the  brick  are  well  vitrified  and  properly  laid. 

Macadam — This  pavement  can  be  truly  said  to  have  no  end  if  prop- 
erly cared  for,  but  it  requires  an  almost  constant  infusion  of  the  elixir 
of  repairs  to  bring  about  this  eternal  life.  '  The  exact  amount  depends 
upon  the  traffic  and  character  of  the  stone,  varying  g^reatly  in  different 
cities.  Nashville,  Tenn.,  renews  some  of  her  streets  twice  in  one  year. 
One  technical  journal  states  that  a  street  in  St.  Louis  has  had  enough 
broken  stone  spread  upon  it  to  raise  its  surface  22  feet  In  1884,  io 
London,  macadam  on  Parliament  Street  cost  $0.70,  on  Whitehall  Street 
$0.71,  and  on  Victoria  Street  $0.50  per  yard  for  repairs.  Glasgow  maiii^ 
tains  her  macadam  streets  at  an  annual  cost  of  0.12  -per  yard,  while 
Faris  in  1893  P^^^  $0.44  for  the  same  purpose.  The  author  will  not 
attempt  to  assign  a  limit  for  macadaim. 

In  summing  up  the  conclusions  arrived  at  in  this  paper  it  must  be 
borne  in  mind  that  the  results  are  very  general,  flubject  to  many  modifi- 
cations, but  based  upon  good  material  being  laid  in  a  proper  manner, 
and  each  pavement  under  conditions  fairly  favorable  to  its  use. 
The  estimated  life  then  is  for 

Granite,  on  concrete,  25  years;  on  sand,  20  years. 

Brick,  15  years. 

Wood,  10  to  IS  years. 

Asphalt,  18  years. 

(1)  Amramlng  70a  taaye  a  pared  atreet  and  the  repairs  are  amoanting  to  a  sr«at  dieal 
•Tery  year;  and  the  question  comes  up,  shall  you  continue  these  repairs  or  Bhall  70a  r»> 
pave  the  street? 

(2)  N.  equals  the  life  of  the  proposed  pavement;  G.  equals  the  cost;  I.  equals  tks 
rate  of  interest  you  have  to  pay  on  the  bonds;  R.  equals  the  estimated  cost  of  repairs  It 
distributed  over  the  entire  life;  and  A.  equals  the  sluicing  fund  to  be  paid  each  year  ts 
equal  C,  the  cost,  at  the  end  of  N.  years,  the  total  life  of  the  pavement.  Then  the  actual 
annual  cost  of  the  new  pavement,  after  it  is  laid  down,  Is  A.  plus  O.  I.  plus  R.  divided 
by  N.  Take,  for  Instabce,  an  asphalt  pavement,  and  let  N.  (the  life)  equal  IB  rears;  C 
equal  $1.60;  the  rate  of  interest  8^  cents  and  the  repairs  for  16  years  40  cents  per  yard 
for  the  entire  time;  the  annual  cost  of  the  new  pavement  figures  16.90  cents  per  eqeait 
yard  per  annum.    That  is,  after  you  have  the  pavement  all  laid,  it  is  going  to  coat  yea 


AMERICAN  SOCIETY  OF  MUNICIPAL  IMPROVEMENTS.  1 47 

• 

16  cents  per  square  yard  per  year  for  the  entire  life;  conieqnentlj,  U  you  can  repair  an 
asphalt  parement  for  materially  leas  than  16  cents  per  square  yard  you  can  do  It  rather 
than  to  repave,  provided  these  yalues  that  I  have*  used  for  these  different  terms  are  what 
you  could  use  under  your  conditions.  But  If  yon  change  this  and  assume  that  the  life  of 
the  pavement  Is  to  he  twenty  years  instead  of  fifteen,  then  the  cost  will  figure  18.S6 
cents,  or  13^  cents,  If  you  take  the  life  to  be  twenty  years  and  the  other  yalues  as  I  hay« 
used  them.  I  have  used  the  cost  of  $1.50  and  the  rate  of  interest  S%  per  cent,  and  tbs 
repairs  4  per  cent,  per  year-^  cents  after  the  parements  are  guaranteed  for  the  entire 
twenty  years— so  that  the  items  are  all  small;  and  If  you  increase  them,  then  you  in- 
crease the  cost  of  the  payement  and  malce  the  amount  of  repairs  as  I  haye  It  more. 
(3    In  such  a  case  the  engineer  would  have  to  use  his  own  Judgment. 

(4)  This  is  in  addition  to  the  ordinary  traflSc  on  a  street  running  along  the  riyer 
front. 

(5)  This,  you  must  understand,  refers  to  the  asphalt  surface  only,  not  to  the  base; 
although  the  price  for  concreting  is  always  higher  on  a  street  car  street. 

(6)  These  last  figures  are  perhaps  a  little  against  my  argument;  In  fact,  it  does 
show  the  cost  of  a  residence  street  to  be  1  mill  In  fayor  of  a  street  with  street  car  trada; 
but  perhaps  that  was  because  the  traffic  went  entirely  on  the  rails.  But,  however,  from 
one  Instance  only  you  cannot  Introduce  anr  rule  that  Is  positive. 

(7)  These  foreign  figures  I  obtained  peisonally  this  present  year. 

(8)  I  have  here  some  tables  that  are  made  up  from  the  reports  (Refers  to  figures  on 
board)  showing  the  cost  of  repairs  to  asphalt  in  four  different  cities.  They  are  the  (Xily 
cities  I  know  of  where  it  has  been  possible  to  get  the  Information  for  that  length  of  time. 
TO  understand  these  tables  you  must  Icnow  how  they  are  paid.  Washington  pays  so  much 
per  cubic  yard  for  the  material  measured  in  carts;  a  certain  price  If  the  entire  pavement 
was  taken  up  and  a  certain  price  If  only  the  surface.  Buffalo  pays  a  certain  price  per 
square  yard  for  the  actual  amount  of  yards  laid  when  they  repair  it.  Olnclnnati  has  taken 
lump  bids  for  so  much  per  street  for  five  years;  taking  it  in  two  periods,  five  years  and 
the  succeeding  five  years.  In  Omaha,  when  the  first  guaranteed  contracts  expired,  they 
made  a  contract  with  the  company  to  keep  all  the  streets  in  repair  for  ten  years  at  the 
one  price  of  8  cents  per  yard  per  year. 

There  are  four  ways  of  repairing  pavements— the  first  to  have  some  bearing  upon  the 
work  done;  the  se^cond  two,  iji  Cincinnati  and  Omaha,  mast  only  be  guesses  by  the  c<nn- 
pany,  especially  In  the  case  of  Omaha,  where  a  contract  was  made  in  1888  when  there 
had  not  been  a  single  street  down  ten  years  In  the  country  and  the  company  comes  In  and 
makes  a  contract  to  keep  a  street  repaired  for  ten  years.  They  are  making  a  guess,  and 
of  course  they  will  guess  on  their  own  side— that  will  be  shown  on  the  next  table. 

I  want  you  to  understand  these  two  tables  because  they  are  a  little  difficult  to  under- 
stand; it  took  me  two  or  three  days  to  get  them  through  my  head,  This  is  taken  from 
the  1897  report  of  Washington  and  It  means  that  on  all  the  pavements  In  Washington  that 
had  been  out  of  guarantee  one  year  only  in  1807  the  average  cost  was  4  and  17-1000  cents 
per  yard;  that  was  only  for  the  streets  that  had  been  out  of  guarantee  one  year;  it  had  no 
reference  to  the  other  streets.  In  Buffalo  the  cost  was  1  cent  and  82-100  of  a  cent.  In 
Cincinnati  it  was  7^  cents,  and  in  Omaha  It  was  8  cents. 

Following  that  down  the  same  way,  the  streets  that  had  been  out  of  guarantee  In 
Washington  cost  1%  mills;  in  Buffalo  they  cost  2  34-100  cents;  and  In  Cincinnati  and 
Omaha  there  is  the  same  cost  as  in  the  one-year  column— Cincinnati  covered  five  years* 
and  Omaha  ten. 

I  made  those  tables  up  in  attempting  to  find  out  from  them  where  would  be  the  eco- 
nomical life  of  a  pavement;  and  you  aee  how  Impossible  it  is  to  do  that,  because,  when 
you  get  down  here  in  Buffalo  to  a  pavement  that  has  beon  down  thirteen  years  the  aver- 
age cost  of  all  those  streets  was  only  4  and  15-100  cents.  You  must  understand  that  these 
figures  are  made  up  of  the  averages  of  different  streets,  and  they  may  not  be  exactly  cor- 
rect, because  if  one  street  had  15,000  yards  In  it  and  another  street  had  1,500,  and  the 
average  was  a  certain  sum,  -this  would  show  the  difference  between  the  two,  while  It 
might  not  prove  good  on  the  whole  streets  per  yard;  but  it  cannot  be  very  far  out  of  the 
way  when  the  number  of  streets  is  as  large  as  in  these  tables. 

(10)  This  next  table  shows  all  the  streets  that  have  been  out  of  guarantee  one  year, 
applying  to  all  cities.  For  instance,  this  column  down  here  (I  think  the  speaker  referred 
to  column  headed  Washington)  enters  into  all.  That  "30"  covers  some  repairs  done  twelve 
years  ago,  thirteen  years  ago,  five  years  ago,  one  year  ago  and  two  years  ago;  that  is  to 
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■ay,  they  conid  tell  what  every  street  In  ttae  dty  cost  when  It  had  been  one  year  oat 
of  guarantee;  and  the  average  of  all  the  streets  that  had  been  oat  of  guarantee  wmm  9^ 
cents.    This  table  Is  so  much  per  '*year,"  vrhlle  the  first  table  shows  so  much  per  **7ard.** 

In  Omaha  it  is  the  same,  8  cents.  In  Cincinnati  the  bids  for  the  first  five  years  aT«r- 
aged  7%  cents  per  yard  and  for  the  second  five  years  14  cents  per  yard. 

In  Omaha  this  price  covered  down  to  fifteen  years;  the  first  street  that  they  laid  Im 
Omaha,  or  the  first  street  that  they  laid  in  the  West,  in  asphalt,  was  in  1882,  and  I 
wrote  to  the  City  Engineer  asking  him  how  much  it  cost  for  one  year  after  the  tern 
years*  guarantee  expired.  He  says.  We  have  expended  on  that  $160,  we  ahould  have  ex- 
pended $500;  if  we  had  expended  |600  the  cost  would  have  been  3  cents  per  yard  for  a 
street  that  had  been  down  sixteen  years,  and  the  price  for  the  ten  years— they  paid  S 
cents  per  yard. 

It  does  not  follow  it  would  cost  any  less  than  that  before,  because  at  the  end  of 
this  guarantee  they  might  have  compelled  the  company  to  put  it  In  such  good  reprtir  thmt 
next  year  it  would  not  cost  anything. 

(10)  Mr.  Drake— It  is  ten  years. 

Mr.   Tillson— The   report,  gives  it  eight  years. 

Mr.  Drake — It  is  ten  years  now. 

Mr.  TiUson— I  mean  for  the  figures  we  have  here. 

(11)  Now,  there  is  another  thing  that  cuts  a  good  deal  of  figure  in  these  repairs, 
and  that  is  where  they  sre  Uking,  as  they  do  in  Buffalo  and  Washington,  bids  every  year. 
The  price  for  repairing  in  Buffalo  on  the  same  principle  was  so  much  less  in  1888  than  tt 
was  in  1807  that  they  could  do  40  per  cent,  more  work'  for  the  same  money;  so  that,  yov 
see,  figures  made  up  like  these  are  not  safe  as  regards  the  actual  amount  of  work  dooe, 
but  they  do  show  the  expenditure  was  made;  and  with  about  a  quarter  of  a  million  move- 
yards  of  pavement  that  were  maintained,  they  did  not  require  repairing  of  quite  as  mocta; 
that  is,  there  were  not  quite  as  many  square  yards  as  the  previous  year. 

The  President:  The  next  paper  listed  on  the  program  is  a 
paper  on  "Recent  Methods  of  Testing  Paving  Brick/'  but  I 
understand  it  has  not  >xt  arrived.     Does  the  Chairman  of  the 

• 

Committee  wish  to  substitute  the  paper  on  "Brick  Pavements  in 
Various  Cities,"  by  Mr.  Hastings? 

A  Member:     I  ask  for  that  to  be  left  over. 

The  President:  The  next  paper  by  an  aut  :or  who  is  present 
is  one  on  "The  Physical  Properties  of  Asphalt,"  by  Mr.  W.  H. 
Broadhurstr,  Chemist  of  the  Department  of  Highways,  Br(X)klyn. 

THE  PHYSICAL  PROPERTIES  OF  ASPHALTS  AND 

ASPHALTIC  CEMENTS. 

BT  W.  H.  BROADHDURST.  CHEMIST  DEPARTMENT   OF  HIGHWAYS,   BROOKLYN. 

It  is  only  within  the  past  five  years  that  domestic  asphalts  have 
met  the  imported  product  in  successful  competition  in  our  Eastern 
cities.  Vast  deposits  of  natural  bitumen  have  been  opened  up  in  Cali- 
fornia, Utah,  Indian  Territory  and  Texas.  The  output  from  these  States 
includes  malthas,  or  natural  asphalt  fluxes,  and  hard  asphalts  in  various- 
grades  of  relative  purity.  A  number  of  these  have  already  proved  their 
suitability  for  paving  purposes,  so  that,  while  the  Trinidad  product  was 
used  almost   exclusively   in  the  early  days  of  the  industry,  to-day  the 
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expert  is  called  upon  to  pass  judgment  on  over  a  dozen  relatively  pure 
paving  asphalts,  and  an  endless  number  of  rock  asphalts,  asphaltic 
cements,  and  asphalt  fluxes,  both  natural  and  artificial.  It  is  hardly 
necessary  to  add  that  there  are  asphaltic  cements  on  the  market  com- 
posed of  nearly  every  available  kind  of  cheap  bitumen.  As  the  purpose 
of  the  asphaltic  cement  in  a  pavement  is  to  bind  the  particles  of  sand 
together — a  function  purely  physical — a  consideration  of  the  physical 
nature  of  the  pure  bituminous  matter  which  it  contains  is  of  great 
importance,  and  should  in  all  cases  supplement  the  chemical  Examination. 
Asphalts  vary  in  proximate  composition,  according  to  the  charactei 
of  the  geological  formation  in  which  they  exist.  As  found  in  nature, 
they  contain  a  cementitious  substance  called  bitumen  and  a  certain 
amount  of  foreign  matter,  mainly  mineral,  which  varies  in  amount  in 
diflFerent  deposits,  from  merely  a  trace  in  some  cases  to  90  per  cent. 
and  over  in  others.  Thesfe  latter  include  the  asphaltic  saadstones  and 
limestones.  This  mineral  matter,  if  it  be  inert  and  insoluble  in  water, 
is  of  no  detriment  to  the  use  of  an  asphalt  for  paving  purposes.  It  is 
the  non-bituminous  organic  matter  which  is  prejudicial. 

If  any  of  these  asphalts  be  submitted  to  the  action  of  a  solvent,  such 
as  chloroform  or  bisulphid  of  carbon,  and  then  filtered,  it  will  be  found 
that  the  bitumen  dissolves,  leaving  the  foreign  matter  on  the  filter  as  a 
residue.  After  the  complete  evaporation  of  the  solvent  from  the  filtrate 
of  such  solutions,  the  bituminous  substance  from  each  will  be  left  in  a 
state  of  purity,  and  a  fair  comparison  of  their  phys'cal  properties  is  then 
possible.  The  physical  properties  of  these  pure  bitumens,  dependent  on 
the  molecular  forces  of  cohesion  and  adhesion,  will  be  found  to  include 
the  following: 

Properties  dependent  on  Cohesion: 

Consistency  (Relative  hardness  or  softness).  . 
Viscosity, 
Tenacity, 
Elasticity, 
Fracture. 
Properties  dependent  on  Cohesion  and  Adhesion: 
Capillarity, 
Ductility. 
It  will  be  found  that  all  pure  asphalt-bitumens  exhibit  these  propertie;* 
in  a  greater  or  les?  degree,  dependent  on  the  consistency.     They  are  all 
viscous— that  is,  they  flow,  or  are  capable  of  flowing.    This  is  the  charac- 
teristic property  of  asphalt-bitumen  and  is  perceptible  even  in  the  hardest 
varieties,  although  the  motion  is  very. slow.     Maxwell*  has  pointed  out 
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that  *'When  the  very  smallest  stress,  if  continued  long  enough,  will  cause 
a  constantly  increasing  change  of  form,  the  body  must  be  regarded  as  a 
viscous  fluid."  Urder  this  definition  viscous  bitumens  must  be  reg^arded 
as  liquids,  no  matter  how  hard  they  may  be.  Hard  bitumens  must  be 
regarded,  however,  not  only  as  liquids,  but  as  liquids  which  contain  a 
solid  in  solution.  This  solid  is  called  "asphaltene,"  and  when  present  in 
sufficient  quantity,  the  bitumen  sihows  a  characteristic  conchoidal.  frac- 
ture— a  property  of  solids.  This  property  of  fracture  is  evident,  even  in 
comparatively  soft  bitumens  when  struck  a  sharp  blow.  For  paving  pur- 
poses it  has  been  found  necessary  to  temper  hard  asphalts  with  a  flux 
or  softening  agent  so  as  to  reduce  this  property  of  fracture  or  brittlenesa, 
which  becomes  more  marked  as  the  temperature  decreases  to  a  minimum 
and  still  give  an  asphaltic  cement  of  sufficient  tenacity  ^o  produce  a 
surface  mixfture  with  a  given  sand  that  will  not  mark  readily  under 
traffic  on  the  hottest  days  of  summer.  There  are  two  kinds  of  flux  in 
common  use  for  this  purpose — ^malthas,  or  natural  bituminous  fluxes, 
and  petroleum  residuums,  or  artificial  bituminous  fluxes:  the  one  class 
composed  of  soft  natural  bitumens  of  high  viscous  index  and  of  the 
same  nature  as  the  asphalt;  the  other  class  composed  of  liquid  parafHns, 
of  little  viscosity  and  which  change  rapidly,  on  the  reduction  of  the 
temperature,  to  a  soft  solid  of  no  viscosity.  "Pittsburg  Flux,"  made  by 
heating  petroleum  residuum  with  sulphur,  has  also  been  used  to  some 
extent  to  replace  a  portion  of  the  petroleum  residuum  in  asphaltic 
cements.  It  is  a  soft  solid.  These  artificial  fluxes  diflfer  markedly  from 
natural  bitumen,  not  alone  in  viscosity  but  also  in  ductility;  they  are 
termed  "short,"  that  is,  they  cannot  be  drawn  out  into  a  long  string. 
Malthas,  however,  are  ductile  in  a  very  marked  degree,  and  the  same 
property  is  more  or  less  manifest  in  the  hard  asphalts  on  the  application 
of  heat.  This  property,  together  with  elasticity  in  the  asphaltic  cement, 
is  of  primary  importance,  admitting  of  expansion  and  contraction  in  the 
pavement  without  cracking.  It  is  obvious  that  the  flux  must  impart  its 
properties  to  the  asphaltic  cement  containing  it.  To  show  the  com- 
parative ductility  of  pure  asphaltic  cements  made  of  pure  Trinidad  bitumen 
and  petroleum  residuum,  pure  Berraudez  bitumen  and  petrolemn  residaum, 
and  pure  Alcatraz  bitumen  and  California  (Alcatraz)  maltha  respectively, 
the  following  experiments  were  carried  out: 

Twenty  grammes  of  pure  bitumen  were  extracted  from  each  of  the 
above-named  asphalts  with  chloroform.  The  last  portion  of  the  solvent 
was  removed  by  heating  the  extracted  matter  in  flat-bottom  dishes  at 
212**  F.  for  eight  hours,  the  temperature  being  raised  to  300'  F.  for  ten 
minutes  at  the  end  of  the  operation.  To  the  pure  Trinidad  bitumen 
petroleum  residuum  was  theri  added  to  the  amount  of  33  per  cent,  of  its 
weight.     (This  percentage  is  calculated  from  the  usual  proportion  of  18 
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lbs.  of  residuum  to  100  lbs.  of  refined  Trinidad  asphalt,  containing  55  per 
cent,  bitumen.)  The  penetration  was  then  taken  with  the  Bowen  Pene- 
tration Machine,  and  found  to  be  40"  at  80*  F.  The  pure  Bermude* 
bitumen  was  brought  to  the  same  degree  of  penetration,  ♦•equiring 
approximately  13  per  cent,  of  its  weight  of  petroleum  residuum.  The 
pure  Alcatraz  bitumen  required  approximately  24  per  cent,  of  Alcatraz 
Maltha  (2-X  grade)  to  give  a  penetration  of  40°.  As  a  matter  of  tech- 
nical interest,  a  separate  portion  of  Trinidad  bitumen  was  brought  to 
40*  penetration  with  Alcatraz  Maltha.  These  four  cements  were  poured 
while  hot  into  glass  tubes  25^  in.  in  length  and  5-16  in.  in  internal 
diameter,  closed  at  one  end  with  a  cylindrical  cork.  These  tubes  had 
previously  been  cut  in  half,  the  edges  ground  true  to  plane,  and  cemented 
together  with  a  thin  film  of  plaster  of  pans.  Tl\is  cement  joint  being 
easily  broken  by  a  slight  side  pressure,  we  have  in  each  case  a  uniform 
cross-section  of  pure  bitumen;  ind  the  weight  of  each  tube  being  the 
same,  a  uniform  force  acting  on  it.  These  tubes  were  kept  at  a  tem- 
perature of  80*  F.  for  one  hour.  They  were  then  clamped  in  a  vertical 
position  and  separated  a  distance  of  exactly  ^  of  an  inch.  The  lower 
tube  was  then  allowed  to  draw  apart  from  the  upper  under  its  own 
weight,  thus  pulling  the  cement  out  into  a  string,  the  cross-section 
decreasing  as  the  length  increased.  The  distance  between  the  tubes  at 
the  time  of  rupture  was  noted,  and  the  following  results  obtained: 

RELATIVE  DUCTILITY  OF  PURE  ASPHALTIC  CEMENTS. 


Sample                   Composition  of  Penetrallon    Dactillty     Ductllltr 

No.  Cement.  at  80»  F.      at  80*  F.     at  90*  F. 

1.  Pure  Trin.  Bitumen  +  residuum 40° 

2.  Pure  Bermudez  Bitumen  +  residuum 40* 

3.  Pure  Alcatraz  Bitumen  +  Alcatraz  maltha  40* 

4.  Pure  Trin.  Bitumen  +  Akatraz  maltha 40' 

(ADDITIONAL  TESTS.) 

5.  A  Commercial  Paving  Matrix,  99%  Bit....    40* 

6.  Soft  Alcatraz  Asphalt  (pure  bitumen) 50" 

7.  Uvalda  Asphalt  +  Alcatraz  Maltha 50* 


^in. 

^in. 

ij^in. 

2^  in. 

2^  in. 

4yi  in. 

2>^in. 

• 

4^  in. 

Hin- 

•  ■  • 

4^  in. 

•  •  • 

S'A'm. 

•  •  • 

The  rate  at  which  the  tubes  separate  in"  these  tests  may  be  taken 
as  a  measure  of  the  tenacity.  Capillarity  and  elasticity  are  also  shown  in 
a  very  marked  way.  Elasticity  was  most  noticeable  in  sample  No.  7, 
containing  Uvalde  asphalt.  This  sample  also  showed  the  greatest  duc- 
tility. Other  cross-sections  and  standards  of  consistency  may  be  used, 
but  each  test  being  conducted  under  exactly  similair  conditions,  the 
results  will  be  comparable. 
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In  regard  to  th-e  use  of  fluxes,  there  remains  another  side  of  the 
question  to  be  considered,  Richardson*  has  shown  that  these  matthas 
lose  a  much  larger  percentage  of  matter  volatile  at  temperatures  01 
325'  F.  and  400"  F.  than  residuums,  the  effect  being  to  harden  the  nialtha. 
This  test  for  "matter  volatile,"  however,  should  be  conducted  not  alone 
on  the  maltha  but  also  on  the  asphaltic  cement.  In  the  latter  case,  the 
more  stable  oils  (volatile  betw^een  250°  F.  and  400**  F.)  volatilize  with 
difficulty,  being  mixed  with  and  protected  by  a  large  bulk  of  hard 
bitumen.  The  writer  has  found  that  goou  California  malthas  do  not 
volatilize  more  than  the  following  percentages  of  light  oils  if  heated  at 
the  following  temperatures  in  bulk  to  the  amount  of  50  grammes  in 
an  open  evaporating  dish: 

Matter  volatile  at  250°  F.  in  8  hrs.,  not  over 55% 

Maftter  volatile  at  325*  F.  in  8  hrs.,  not  over 4.50% 

.   MaAter  volatile  at  400°  F.  in  8  hrs.,  not  over 7.50% 

If  the  percentage  of  volatile  oils  in  a  f  ux  runs  appreciably  over 
these  figures,  it  should  be  further  refined  or  entirely  rejected.  After 
the  cement  is  once  in  the  pavement,  hardening  due  to  ageing^  is  no 
more  rapid  in  cements  containing  good  malthas  than  in  those  made 
with  residuum;  and  further,  we  know  that  the  hardening  of  malthas 
in  nature  is  a  very  slow  process. 

The  President:  We  next  have  on  the  schedule  a  paper  by 
the  Honorable  James  S.  FuUerton,  Queen's  Counsel,  Toronto,  on 
"Damages  from  Non-Repair  of  Highways." 

Mr.  Fullerton:  Mr.  Chairman  and  Gentlemen,  the  two 
instructive  papers  we  have  listened  to  are  to  teach  us  how  to 
keep  our  highways  in  repair;  the  paper  I  am  about  to  read  to 
you  is  to  tell  you  what  will  happen  to  you  if  you  do  not  keep 
them  in  repair.  They  may  be  called  the  "Sermon,"  and  mine 
perhaps  will  be  the  "Application."  The  statute  I  propose  to  deal 
with  is  Section  606,  Sub-Section  i,  of  the  Revised  Statute  of 
Ontario,  1897,  Chapter  222. 


4 


DAMAGES  FOR  NON-REPAIR  OF  HIGHWAYS. 

BY  HON.   JAMES   S.   FULLERTON,   QUEEN's   COUNSEL,   TORONTO,   CAN. 

Section  606,  Sub-Section  i,  cA  the  Revised  Statutes  of  Ontario,  1897, 
Chapter  223,  provides  that  "Every  public  road,  street,  bridge  andhigh- 

•Mnnlcipal  Eng.— July,  1897. 


AMERICAN  SOCIETY  OF  MUNICIPAL  IMPROVEMENTS.  I53 

"way  shall  be  kept  in  repair  by  the  Corporation,  and  on  default  of  the 
"torporation  so  to  keep  in  repair,  the  Corporation,  besides  being  sub- 
**ject  to  any  punishment  provided  by  law,  shall  be  civilly  responsible 
"for  all  damages  sustained  by  any  person  by  reason  of  such  default, 
"but  the  action  must  be  brought  within  three  months  Aftef  the  damages 
"have  been  sustained." 

It  will  be  observed  that  the  statute  divides  itself  into  two  parts — 
First:    Imposing  the  duty  to  keep  in  repair; 

Second:  Imposing  responsibility  for  damages  sustained  by  any  per- 
son by  reason  of  default. 

This  se<:tion  in  practically  its  present  form  is  to  be  found  in  the 
Consolidated  Statutes  of  Upper  Canada  in  1859,  and  is  believed  to  have 
been  modeled  upon  an  earlier  New  England  statute;  and  statutes  of 
similar  import  are  to  be  found  in  many,  if  not  all,  the  States  of  the 
American  Union.  The  provision,  therefore,  is  by  no  means  new;  and 
as  it  has  probably  been  the  basis  of  ten  times  as  many  actions  at  law 
as  any  other  clause  in  the  Revised  Statutes,  it  can  scarcely  be  said  to 
be  "untried." 

Whether  this,  provision  was  new  law,  or  was  merely  declaratory  of 
the  Common  Law,  was  for  some  time  a  debatable  and  debated  question, 
and  dicta  and  decisions  are  to  be  found  pointing  both  ways.  But  that 
question  was  set  at  rest  by  the  judgment  in  Pictou  vs.  Geldert,  1893, 
Appeal  Cases,  at  p.  524. 

The  Province  of  Nova  Scotia  has  not,  or  had  not  in  the  early  'qc/s, 
a  statute  similar  to  ours,  but  the  duty  of  maintaining  highways  had  been 
imposed  upon  the  municipalities  by  "The  County*  Incorporations  Act 
of  1879."  One  Geldert  met  with  a  mishap  which  he  attributed  to  non- 
repair of  a  highway,  and  sued  the  municipality  of  Pictou  therefor,  and 
obtained  at  the  trial  jind  maintained  in  the  courts  of  Nova  Scotia  a 
verdict  awarding  him  damages  with  judgment  accordingly.  The  munici- 
,  pality  appealed  to  the  Privy  Council,  which  (perhaps  superfluous  to 
remark)  is  the  highest  court  to  which  colonial  cases  can  be  carried, 
and  in  giving  judgment  Lord  Hobhouse  says,  "By  the  Common  Law  of 
'England,  which  is  also  that  of  Nova  Scotia,  public  bodies  charged 
'with  the  duty  of  keeping  public  roads  and  bridges  in  repair,  and  liable 
""to  an  indictment  for  a  breach  of  this  duty,  were  nevertheless  not  liable 
"to  an  action  for  damages  at  the  suit 'of  a  person  who  had  suflFered 
^'injury  from  this  failure  to  keep  the"^'  roads  and  bridges  in  proper 
"repair  *  *  *  *.  it  must  now  be  taken  as  settled  law  that  a  transfer 
"to  a  public  Corporation  of  the  obligation  to  repair  does  not  of  itself 
''render  such  Corporation  liable  to  an  action  in  respect  of  mere  non- 
"feasance.     In  order  to  establish  such  liability  it  must  be  shown  that 


"] 
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"the   Legislature   lias   used   language   indicating   an   intention    that    this 
"liability  SHALL  BE  IMPOSED." 

The  statute  therefore,  has  effected  a  great  change  in  the  liability 
of  municipalities.  Before  the  statute  was  passed  they  were  onlj-  liable 
in  damages  for  misfeasance.  That  is  for  misdeed  or  the  improper  or 
negligent  performance  of  the  imposed "  duty. 

After  the  statute  they  remained  liable  for  their  misfeasance,  and 
became  liable  for  the  ravages  of  time — for  natural  decay,  for  destruction 
or  change  by  the  elements,  or  otherwise,  and  for  the  misdeeds  and 
negligence  of  others,  all  of  which  they  were  bound  to  remedy — at  least 
upon  notice  at  their  peril. 

Besides  the  very  large  increase  in  liability  thus  created,  the  courts 
in  this  Province  have  given  a  very  liberal  interpretation  to  the  words 
"keep  in  repair,"  and  the  American  courts  have  perhaps  gone  somewhat 
further  than  our  own  in  interpreting  similar  words,  but  certainly  ours 
are  a  close  second. 

The  first  idea  that  would  strike  one*s  mind  is  that  "repair'*   would 
only  apply  to  some  structural  defect  or  condition  in  the  "road,   street, 
bridge  or  highway/'  according  to  the  plan  of  construction.     But   such 
has  not  been  the  result  of  judicial  decision.    Let  me  give  a  few  instances, 
A   crooked   stick  that   had   fallen   from  a  passing  load  of  cRrdwood — 
a  telegraph  pole  left  on  the  side  of  the  road  for  the  purpose  of  bein^ 
subsequently   erected — the    overhanging  branch    of   a   trree — a    crooked 
or' leaning  trolley  pole.     These  and  other  similar  cases  where  contact 
therewith  has  resulted  in  injury  have  been  held  a  "want  of  repair."     So,, 
where  a  horse  frightened  at  a  new  plank  laid  in  a  bridge  backed  oflF  the 
bridge  and  over  the  embankment  thereof,  the  absence  of  a  guard   rail 
on  the  embankment  was  held  a  "want  of  repair."     Similarly,  the  owner 
of  a  runaway  team  that  left  the  highway  and  plunged   down   the    side 
of  a  hill  was  held  entitled  to  damages  for  want  of  such  a  guard  rail.  There 
are  many  guard  rail  cases.    I  have  often  thought  that  the  log^ical  sequence 
of  the  guard  rail  cases  would  be  that  every  roadside  'ditch  deep  enough 
to  upset  a  vehicle  should  have  a  guard  rail.     Horses  have  some  horse 
sense,   and  are   far  more   likely  to  shy  into  a  three-foot  ditch   than   to 
spring  down  a  twelve-foot  embankment,  and  the  results  to  the   driver 
and  overturned  vehicle  may  be  equally  disastrous. 

But  another  class  of  cases  has  gone  even  farther  than  these.  Thus, 
a  pile  of  tile  left  in  proximity  to  the  traveled  part  of  a  highway  for  the 
purpose  of  repairing  a  culvert — a  trip  hammer  similarly  left — a,  pile  of 
lumber  on  the  roadside — a  house  left  overnight  while  being  moved  along 
a  highway,  and  a  thousand  other  similar  and  dissimilar  things  which, 
have  frightened  restless  or  ill-trained  animals,  and  caused  them  to   do 
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damage,  have  been  adjudged  a  "negleft  to  keep  in  repair,"  and  damages 
assessed  accordingly  (2). 

But  all  such  cases  have  not  been  uniformly  successful.  In  the  case 
of  the  house  being  moved,  above  referred  to,  a  higher  court  reversed 
the  decision  of  the  Trial  Judge  on  the  ground  that  there  had  not  been 
sufficient  notice  to  the  Corporation.  In  Rounds  vs.  Stratford  the  owner 
of  a  wagon  left  it  upon  the  roadside  with  a  board  used  for  a  seat 
standing  on  end  therein.  This  board,  it  was  alleged,  frightened  a  passing, 
team.  The  courts  held  it  was  not  a  "want  of  repair"  in  the  highv/ay. 
In  a  recent  case  an  estimable  Judge  held  at  the  trial  that  the  necessary 
condition  of  a  highway  upon  which  a  street  railway  was  being  con- 
structed, and  over  which  two  women  chose  to  pass  in  broad  daylight 
with  full  knowledge  of  the  condition  of  the  highway,  was  such  a  want 
of  repair  that  one  of  the  women  who  fell  in  a  crossing  could  recover 
damages  for  injuries  sustained;  but  on  appeal  a  higher  court  refused 
to  sanction  the  doctrine  that  work  of  construction  or  repair  could  in 
itself  be  held  a  "failure  to  keep  in  repair,"  and  reversed  the  decision. 

Perhaps  the  most  prolific  cause  of  claims  for  damages — not  except- 
ing even  the  broken  plank  in  the  sidewalk — is  slipperiness  from  ice  and 
snow  or  as  plaintifFs  witnesses  are  wont  to  say,  from  "accumulations  of 
ice  and  snow."  "The  wind  bloweth  where  it  listeth,  and  thou  hearest  the 
sound  thereof,  but  canst  not  tell  whence  it  cometh  or  whither  it  goeth." 
But  this  we  can  tell,  that  in  this  climate,  in  its  season  it  brings  with  it 
the  sleet  and  the  snow.  A  storm  of  rain  sets  in  at  night,  freezing  as  it 
falls,  and  in  the  morning  asphalt  pavement,  and  granolithic  sidewalk, 
and  even  wooden  walks  are  as  a  sheet  of  pane  glass  The  storm  turns 
to  snow,  and  sifts  down  an  inch  or  a  foot.  The  wind  drifts  it  to  and 
fro,  the  passing  feet  of  men  and  horses  and  the  runners  of  sleighs  pound 
it  up  or  pack  it  together.  It  is  shoveled  and  swept  from  sidewalk  and 
crossing.  In  places  the  sun  beats  down  upon  it  and  thaws  it  away, 
and  the  melted  snow  runs  and  again  freezes  An  army  of  men  could  not 
prevent  it  from  becoming  "accumulated,"  uneven  or  dangerously  slip- 
pery in  places.  A  passerby  dlips,  falls  and  is  injured.  Three  months 
later  he  sues  for  damages.  The  snow  is  gone^  and  with  it  the  slip- 
periness.  He  and  his  witnesses  have  marked  this  spot.  It.  was,  they 
swear,  a  nasty,  slippery,  dangerous  place — came  down  with  a  sharp 
incline — three  or  four  inches  of  a  ridge — several  people  slipped  there — 
dangerous  for  several  days  before,  and  so^  on. 

The  result  is  probably  a  verdict  with  large  damages,  while  the 
probabilities  are  that  the  place  was  no  worse  than  a  thousand  others; 
that  no  reasonable  amount  of  care  could  have  prevented. 

This  crop  of  litigation  is  an  annual  that  depends  for  its  yield  rather 
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on  the  extent  and  rapidity  of  the  weather  changes  than  on  the  care  of 
the  Street  Commissioner. 

In  1894  the  Legislature  addejd  a  sub-section  to  the  above-quoted 
section,  requiring  in  cities,  towns  and  villages  that  notice  shall  be  given 
of  the  accident  and  the  cause  thereto  within  seven  days  and  in  townships 
within  thirty  days  after  the  happening  thereof.  The  result  has  been 
that  in  Toronto  at  least  this  class  of  action  has  largely  disappeared.  In 
looking  over  the  docket  for  the  winter  of  1898-9,  I  find  that  only  one 
action  has  been  entered  arising  from  this  cause.  I  remember,  before 
this  statute  was  passed,  when  fifteen  and  sixteen  actions  against  the  city 
for  similar  cases  were  not  unusual  at  one  Assize.  The  change  there- 
fore, is  significant,  more  particularly  so  as  we  have  the  same  Street 
Commissioner,  and  although,  like  some  other  good  things,  he  may  have 
improved  with  age,  he  was  recognized  as  a  first-class  man  when  first 
appointed. 

The  whole  reason  being  that  the  timely  notice  enables  the  Corpora- 
tion to  show  what  was  the  condition  of  the  place  where  the  accident 
occurred  at  the  time  thereof. 

The  bicycle  has  added  a  new  terror  to  the  municipal  road  builder. 
The  rut  through  which  an  ordinary  vehicle  may  pass  in  safety  may 
easily  bring  the  scorcher  to  grief.  The  rights  of  the  public  have  been 
judicially  defined  to  be  "to  pass  and  repass  on  foot  and  with  horses 
and  carriages  at  their  free  will  and  pleasure  over  the  highway.  Every 
obstruction  which,  to  a  substantial  degree,  renders  the  exercise  of  that 
right  unsafe  or  inconvenient,  is  a  violation  of  that  right."  The  bicycle 
is  now  a  recognized  vehicle,  and  is  it  not  the  right  of  the  public  to 
pass  and  repass  on  foot  and  with  horse  and  carriages  and  on  bicycles 
at  their  free  will  and  pleasure  over  the  highway?  And  is  not  an  obstruc- 
tion which  to  a  substantial  degree  renders  bicycling  unsafe  or  incon- 
venient a  violation  of  the  bicyclist's  rights?  In  large  cities  the  bicycle, 
as  a  means  of  carrying  passengers,  is  to-day  more  used  and  for  that 
purpose  more  important  than  the  carriage.  The  road  rights  of  the 
cyclist  have  already  obtained  recogrnition  both  in  State  and  municipal 
legislation,  and  his  claims  for  damaged  have  reached  the  courts,  and 
we  will  hear  much  more  of  him  in  the  near  future,  for  he  has  undoubt- 
edly come  to  stay. 

But  there  is  still  another  class  of  cases  that  is  an  important  factor 
in  claims  for  damages.  Let  me  again  illustrate  by  instances:  Some 
years  ago  a  wrestling  bout — quite  impromptu — took  place  in  a  cellar 
between  two  residents  of  the  city  of  Toronto.  One  of  them  was  thrcrwn 
and  his  leg  broken.  His  companions,  after  consultation,  carried  him 
carefully  and  deposited  him  near  a  broken  plank  in  the  sidewalk,  where 
he  was  soon  after  discovered  by  parties  who  knew  nothing  of  the  means 
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by  which  he  got  there.  His  claims  and  evidence  were  apparently  com- 
plete, the  damages  demanded  moderate,  and  the  city  settled  without 
even  a  struggle. 

A  woman  sued  the  city  a  few  years  ago,  alleging  she  slipped  into  a 
small  hole  in  the  sidewalk,  close  to  the  fence  of  her  own  yard,  was 
thereby  thrown  and  broke  her  wrist.  The  claim  was  doubted,  but  she 
swore  to  it,  could  not  be  contradicted,  and  got  her  aamages.  A  woman 
who  was  in  the  house  at  the  time,  and  who  was  not  called  as  a  witness, 
has  since  been  malicious  enough  to  say  that  the  plaintiff  received  the 
injuries  in  an  altercation  with  her  half-grown-up  son,  who  shoved  her 
off  the  stairs.  In  such  a  case  one  suspects  that  the  distribution  of  th<j 
spoils  has  led  to  trouble,  but  the  truth  is  not  always  easy  to  get  at, 
and  this  case  went  no  further. 

Not  long  ago  another  woman  sued  the  city  for  damages  for  a  fall 
alleged  to  have  been  occasioned  by  a  broken  sidewalk.  I  visited  the 
spot,  and  found  a  small  piece  had  been  broken  out  of  a  plank  opposite 
a  vacant  lot  on  the  side  of  the  walk  furthest  from  the  road,  probably 
done  by  a  crossing  cart.  The  ground  was  only  al^ut  two  inches  below 
the  break,  but  a  human  foot  might  go  into  the  break  and  receive  dam- 
age. There  was  some  "want  of  repair,"  and  the  break  was  old.  The 
woman  had  been  found  in  the  early  evening  in  March  on  the  road, 
injured,  with  a  companion  endeavoring  to  assist  her,  and  had  been  car- 
ried into  an  adjoining  store,  attended  to  by  two  doctors,  and  thence 
taken  to  the  hospital.  The  doctors  certified  to  her  condition  and 
sobriety,  but  found  her  quite  hysterical.  Under  those  circumstances  I 
directed  her  to  be  examined  under  oath,  and  she  fearlessly  deposed  to 
everything  that  was  necessary  to  maintain  the  claim.  On  reading  her 
examination  I  noticed  that  she  left  the  place  she  worked  at  5  p.  jn. 
with  the  woman  who  was  with  her  at  the  time  of  the  accident,  and 
that  the  accident  occurred  at  7:30,  and  in  this  2j/^  hours  they  had  only 
traveled  a  trifle  over  half  a  mile.  I  then  directed  that  the  woman  who 
^Jad  accompanied  the  plaintiff  should  be  interviewed,  and  her  story 
taken  for  comparison. 

The  question  of  spoils  had  fortunately  come  up  between  these  two 
ladies  the  day  before,  and  had  not  been  satisfactorily  settled,  and  the 
companion  was  willing  to  tell.  According  to  her  story  they  started  at 
5  o'clock  with  a  bottle  erf  whiskey  to  the  good,  and  first  strolled  down 
into  an  adjoining  park  to  have  a  quiet  drink.  The  weather  was  cold 
and  the  whiskey  was  warming,  and  they  consumed  it  all  before  they  left 
the  park.  They  then  made  a  struggle  to  carry  it,  and  with  some  success, 
until  they  reached  a  point  100  feet  beyond  where  the  plank  was  broken. 
There  the  plaintiff  lurched  into  the  road,  fell  and  broke  her  leg.  While 
in  the  hospital  the  companion  searched  out  the  broken  plank,  and  then 
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the  full  story  was  concocted.  A  day  or  two  after  this  the  solicitor  for 
the  plaintiff — a.  very  respectable  man — got  a  hint  of  the  true  facts,  made 
inquiry,  satisfied  himself,  and  immediately  withdrew  the  action  (3). 

I  need  not  multiply  instances  (4).  The  fact  is  that  frauds  upon  cor- 
porations by  reason  of  this  statute  are  easy  of  perpetration,  and  are  as 
frequent  as  upon  insurance  companies,  and  many  cases  that  are  not 
wholly  fraudulent  only  succeed  because  the  evidence  grossly  exaggerates 
the  facts. 

I  come  now  to  the  serious  question  which  prompted  me  to  write 
this  paper. 

Have   we   gained   by   making   municipal  corporations   civilly    liable 
in  damages  for  neglect  to  ''keep  the  roads,  streets,  bridges  and  highways" 
in   repair?    The  law  is  not  so  in   Great  Britain  and  in  most  of    her 
Colonies.     I  have  yet  to  learn  that  the  roads  there  are  any  the  worse 
on  that  account.     We  have  gained   in   litigation;   we   have   gained    in 
trouble.    We    are   pestered   with   a    large    number   of   claims — frivolous 
and  otherwise;  but,  have  the  real  interests  of  the  community  of  the  citi- 
zens generally  been  Advanced  by  this  legislation?    Is  not  the  true  rule 
that  laid  down  by  the  Lord  Chancellor  of  England  in  the  appeal  of  the 
Municipal  Council  of  Sydney  vs.  Boerke  (a  case  from  New  South  Wales), 
where  he  says: 

"There  is  no  doubt,  in  a  certain  sense,  a  duty  incumbent  on  the 
Council  to  see  to  the  maintenance  of  highways.  It  is  for  them  to  exer- 
"cise  the  powers  conferred  on  them  by  law  for  the  benefit  of  the  com- 
"munity.  In  these  matters  they  represent  the  citizens  and  ought  to 
"have  regard  to  their  interests.  For  their  discharge  of  these  duties  they 
"are  responsible  to  those  whom  they  represent.  The  members  of  the 
"Council  are  the  choice  of  the  citizens,  and  if  they  do  not  use  their 
"powers  well  they  can  be  displaced.  But  if  they  fail  to  maintain  in  good 
"repair  the  highways  of  the  city,  it  is  not  a  matter  *  *  ♦  *  which 
"can  be  the  foundation  of  an  action  if  any  citizen  should  be  thereby 
"aggrieved." 

We  elect  Municipal  Councillors  to  represent  us.  They  know  the 
amount  the  municipality  can  afford  to  spend  upon  the  construction  of 
highways,  and  in  keeping  them  in  repair,  and  we  know  how  well  they 
do  this  work.  If  our  Councilmen  spend  too  much  or  too  little,  we 
vote  them  out. 

The  roads  are  and  always  have  been,  or  oueht  to  have  been,  the 
subject  of  their  constant,  unremitting  care  and  attention,  and  will  be 
so  whether  the  action  for  damages  for  non-repair  remains  or  is  taken 
away. 

Is  it  fair  that  the  Provincial  or  State  Legislature  should  impose 
this  liability?     Should  say  to  the  people  of  the  municipality,  "We  will 
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permit  -at  Jury  or  even  a  Judge  to  decide  whether  the  duty  of  keeping 
in  repair  the  highways  has  been  done  by  you  as  it  should  be  done;  and 
if  they  consider  you  have  failed,  you  shall  be  made  to  pay  damages/' 
Has  not  the  result  been  practically  to  make  the  municipalities  insurers 
against  road  accidents,  and  frequently  against  an  unjust  class  of  road 
accidents?  The  carelessness  of  the  person  to  whom  the  accident  happens 
is  seldom  seen.  The 'only  witnesses  to  it  are  himself  or  his  friends,  who 
are  thei  witnesses  in  the  action. 

Take  the  case  of  the  over-hanging  limb  of  a  tree.  Two  loads  of  hay 
came  along,  the  drivers  looked  at  the  limb  under  which  doubtless  many 
ioads  of  hay  had  previously  passed,  came  to  the  conclusion  they  could 
pass  under  in  safety,  and  one  did  so.  The  second,  not  satisfied  with 
the  room  he  had,  raised  his  feet  against  the  limb  to  lift  it  higher.  He 
failed,  and  it  crushed  him  (5).  Could  any  Council,  by  the  exercise  of 
reasonable  foresight,  have  anticipated  this  concurrence  of  circumstances? 
If  not,  shouM  the  municipality  pay  damages? 

Then  comes  the  grave  question:  Should  not  the  statute  be  either 
absolutely  abolished  so  far  as  it  imposes  civil  responsibility,  or  at  least 
be  so  modified  and  safeguarded  as  would  prevent  it  froVn  being  used  in 
the  manner  it  now  is?    And  that  question  I  leave  with  you. 

JAMES  S.  FULLERTON. 

(1)  The  itraggle  In  the  caee  wae  whether  the  Impoelng  of  the  dnty  to  keep  In  repair 
impoeed  a  liability  to  IndlTldnals. 

(2)  I  once  spent  three  days  before  a  Judge  and  Jury  trying  to  determine  whether  an 
'Irishman's  shanty,  built  outside  of  the  fence,  in  his  fence  corner,  waB  a  want  of  repair  of 
the  highway  or  not;  but  it  ultimately  turned  out  that  the  horse  had  allied  and  gone  ofC  the 
road,  as  the  Judge  found,  one  hundred  yards  before  reaching  the  shanty,  and  therefore 
the  shanty  was  not  the  cause  of  the  injury. 

(8)  I  may  say  he  showed  me  his  papers  and  the  lady  who  had  told  me  the  facts  had 
told  him  just  an  opposite  story,  and  had  signed  It.  % 

(4)  I  could  tell  of  sereral  more;  I  have  one  case  in  mind  where  the  plaintiff  took  her 
-witnesses  to  four  different  pieces  of  ice,  on  each  of  which  they  were  to  swear  that  the 
•plaintiff  fell— for  the  purposes  of  the  action.  The  plaintiff  in  this  case  first  swore  that 
-she  went  to  purchase  biscuits;  but  I  found  on  cross-examination  that  she  went  out  with 

an  empty  bottle  to  fill  It.    The  plaintiff  in  this  case  also  withdrew  the  action. 

(5)  He  had  not  his  horses  under  control,  or  he  would  haye  stopped  them. 

The  President  here  retired,  and  the  First  Vice-President,  Mr. 
A.  D.  Thompson  of  Peoria,  111.,  took  the  chair. 

Vice-President  Thompson:  I  would  like  to  call  the  atten- 
tion of  the  members  to  the  fact  that  the  agent  of  the  Trunk  Line 
Associations  will  be  here  to-morrow,  and  the  certificates  for  return 
fare  should  be  turned  in  to  the  Secretary  immediately  after  this 
meeting. 
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This  closes  the  papers  bearing  on  the  question  of  sftreet  paving. 
The  Chairman  of  the  Committee,  Mr.  Fis:her,  has  a  communica- 
tion from  Mr.  Miller  which  he  desires  to  present,  and  the  papers 
will  be  open  for  discussion. 

Mr.  Fisher  read  a  letter  from  Mr.  J.  H.  Miller  of  Newcastle, 
Pa,,  and  also  one  from  Col.  M.  A.  Downing  of  Indianapolis. 
Accompanying  the  latter  was  a  paper  on  Creosoted  Wood  Pave- 
ments. 

Vice-President  Thompson:  We  will  hear  the  paper  from 
Mr.  Downing,  if  Mr.  Tillson  will  read  it. 

Mr.  Tillson  here  read  paper  on  "Creosoted  Wood  Block 
Pavements  in  Indianapolis,'*  by  Mr.  M.  A.  Downing,  President 
Board  of  Public  Works,  as  follows: 

CREOSOTED  WOOD  BLOCK  PAVEMENTS  IN  INDIANAPOLIS 

BY   M.   A.    DOWNING,    PIIESIDENT  BOARD   OF  PUBLIC   WORKS, 

INDIANAPOLIS,    IND. 

I  have  been  asked  by  the  President  of  the  Society  to  give  the  experi- 
ence of  this  city  with  creosoted  wooden  block  pavements.  I  have  con- 
tributed one  or  two  papers  on  this  subject  in  former  years,  and  would 
not  think  of  accepting  now  but  for  the  fact  that  I  receive  letters  and 
inquiries  from  various  sources  almost  daily,  making  similar  inquiries. 

When  I  became  a  member  of  the  Board  of  Public  Works,  a  number 
of  years  ago,  we  often  had  property  owners  say,  "Why  c^n  t  we  have 
such  wood  pavemlnts  as  we  see' in  Paris,  London,  and  other  European 
cities.  They  seem  to  be  so  much  cleaner  and  quieter  than  asphalt  or 
stone."  They  insisted  that  there  was  a  fine  dust,  a  glare,  a  noise  and 
heat  that  were  positive  discomforts,  which  they  could  escape  to  a  great 
extent  if  they  could  have  a  wood  pavement;  and  if  we  could  give  them 
a  durable  wood  pavement  they  wanted  it,  and  manv  wanted  the  wood 
without  conditions,  and  many' petitions  for  it  were  presented. 

A  careful  study  of  wood  pavements  in  this  country  and  Europe  fol- 
lowed. There  can  be  no  doubt  that  the  consensus  of  opinion  in  this 
country  is  that  the  wood  block  pavement,  as  commonly  known,  has  no** 
been  a  success.  It  seems  strange  that  the  glaring  defects — one  might 
almost  say  the  kindergarten  defects — of  those  pavements  had  not  been 
noted  and  eliminated;  but  they  were  not,  and  millions  of  square  yards 
of  wooden  block  pavement  have  been  laid  and  are  yet  being  laid,  the 
only  foundation  for  which  is  plank  laid  on  sand.     The  blocks  were  cut 
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from  round,  green  cedar  posts,  with  the  sapwood  left  on,  and  in  some 
instances  the  bark.  These  blocks,  without  further  preparation,  were 
laid  on  boards,  same  gravel  tamped  into  the  joints,  and  covered  with 
coal  tar.  It  would  seem  almost  abstird  to  call  such  a  structure  a  pave- 
ment. In  saying  this,  I  am,  not  forgetting  the  Nichelson  pavement, 
the  principal  defect  of  whi-ch  was  the  lack  of  suitable  wood.  It  seems, 
to  me  that  all  the  ingenuity  and  inventive  genius  of  that  time  were  exer- 
cised along  the  line  of  discovering  some  odd  or  novel  way  to  cut  and 
lay  the  blocks,  or  to  bind  and  lock  them  together.  As  far  as  I  have 
been  able  to  discover,  these  things  were  of  little  avail.  The  cardinal 
defects  were: 

First:  Failure  to  select  wo6d  with  sufficient  strength  and  toughness, 
to  withstand  the  loads  and  abrasion;  and 

Second:  The  total  absence  of  any  attempts  to  create  conditions  tt> 
prevent  the  rotting  of  the  blocks. 

Just  why  it  was  considered  necessary  to  select  white  pine  and  cedar,, 
when  the  country  abounded  in  the  harder 'and  stronger  woods,  it  would 
be  difficult  to  conjecture;  but  the  fact  remains. 

And  why  no  adequate  effort  was  made  to  properly  season  and  treat 
the  wood  I  leave  to  engineers  to  answer.  It  may  have  been  because 
it  was  A  new  field,  and  explorers  are  scarce.  Certain  it  is  that  if  any 
architect  had  attempted  to  build  a  house  of  such  material,  treated  in 
the  same  way,  he  would  have  been  severely  criticised  by  his  professional 
brethren,  to  say  the  least. 

As  a  result  of  our  studies  of  wood  pavements,  we  decided  to  require 
the  concrete  foundation  in  every  instance.  We  first  laid  Washington 
red  cedar,  rectangular  blocks  without  treatment  of  any  kind.  This  wood 
was  very  soft  and  porous.'  It  was  practically^  the  Nichelson  pavement. 
The  bkxks  were  laid  close  together  on  a  one-inch  cushion  of  sand  over 
the  concrete.  Two  heavy  tr^affic  resident  streets  were  laid  in  this  way, 
and  they  are  now  in  their  fifth  year.  Both  are  considerably  worn  on 
Account  of  the  softness  of  the  blocks,  while  here  and  there  rotted 
blocks  are  visible.  Washington  red  cedar  was  still  in  the  specifications 
when  I  became  a  member  of  the  Board  of  Public  Works.  A  provision 
was  insterted  providing  for  creosoting,  but  the  specifications  were  indefi- 
nite. The  following  spring  and  summer,  1896,  four  streets  were  paved 
with  creosoted  (about  3  lbs.  of  oil  to  th-e  cubic  foot  of  wood)  Washington 
red  cedar.  These  blocks  were  4  inches  wide  and  5  inches  with  the  grain 
of  the  wood.  The  blocks  were  laid  in  rows  at  an  angle  of  45°  with  the 
curb.  All  of  these  pavements  are  in  excellent  condition  at  this  time, 
and  on  parts  of  them  the  traffic  is  heavy.  No  provision  was  made  for 
expansion,  the  blocks  were  driven  as  close  together  as  could  be  with  a 

iledge,  and  the  joints  filled  as  far  as  could  be  with  paving  pitch.     We 
11 
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have  had  some  trouble,  caused  by  the  blocks  bulging.  Most  of  this 
was  on  streets  where  the  Slocks  were  not  creosoted,  but  we  have  had 
a  few  cases  where  the  blocks  bulged  on  the  streets  last  mentioned,  but 
nothing  serious.  The  specifications  were  then  changed,  providing  for 
the  heartwood  of  the  long-leaf  Southern  yellow  pine,  with  the  blocks 
4  inches  wide,  4  inches  deep  with  the  grain  of  the  wood,  and  impregnated 
with  ten  pounds  of  the  best  quality  of  creosote  oil.  These  blocks  were 
laid  in  the  manner  above  described,  except  that  a  space  of  from  i  to  2 
inches  (according  to  width  of  the  street)  was  lerft  between  the  curb  and 
the  blocks  for  expansion.  This  space  was  filled  with  dry  sand  and 
covered  over  with  heated  paving  pitch.  The  interstices  were  partly 
filled  with  fine  dry  sand,  and  the  street  surface  rolled  to  a  smooth  surface 
before  covering  with  heated  paving  pitch  and  lop   dressing  with    fine 

m 

gravel  or  screenings.     In  no  instance  have  we  had  any  trouble  on  any 
of  these  streets  from  the  blocks  bulging.     The  surface  of  these  streets 
is  as  smooth  as  a  floor  and  has  a  soft  brown  color  that  is  restful  to  the 
eye.     Under  the  heaviest  traffic  no  wear  is  as  yet  noticeable,  and   the 
streets  are  in  perfect  condition.    The  oldest  is  about  three  years  old.     It 
appears  that  the  dirt  on  these  pavements  does  not  grind  into  such  fine 
dust  as  it  does  on  the  asphalt,  and  consequently  is  not  so  unsanitary  nor 
annoying.     The  cost  of  cleaning  is  less  than  brick  or  asphalt,  for  the 
reason  that  we  do  not  have  to  <flean  as  often.    We  often  hear  complaints 
of  the  heat  that  comes  from  the  asphalt  on  hot  days.     This  does  not 
seem  to  be  conwnon  to  the  wood;  but  the  one  quality  that  seems  to  be 
pre-eminent  is  **noiselessness."     I  think  that  people  pay  more  attention 
to  this  quality  of  late  years  than  they  used  to^in  fact,  they  now  often 
demand  it;  whereas,  when  I  was  a  younger  man,  people  would  speak  of 
it  as  desirable,  but  were  not  willing  to  be  assessed  an3rthing  extra  on 
that  account.     We  feel  that  the  creosoted  wood  block  pavement   is   a 
succcess  from  every  point  of  view.    We  believe  that,  constructed  of  the 
material  we  are  using  (or  other  strong  woods  like  beech,  tamarack,  red 
or  yellow  fir),  properly  creosoted,  using  first-class  quality  of  creosote 
without  adulteration,  that  the  pavement  is  more  durable  than  asphalt 
and  brick,  and  nearly  as  durable  as  granite. 

It  certainly  has  met  with  an  enthusiastic  reception  in  this  city,  as 
is  testified  to  by  the  great  demand  for  it.  We  have  contracted  for 
about  three  times  as  much  of  it  this  year  as  we  have  for  asphalt.  There 
is  practically  no  demand  for  stone  or  brick  in  this  city,  except  for  alleys. 

We  have  not  adopted  the  European  method  of  spacing  the  blocks 
from  a  quarter  to  half  an  inch  apart  and  .filling  them  with  Portland 
cement  grout,  but  I  am  not  sure  that  their  practice  is  not  preferable.  We 
have  found  up  to  this  time  that  our  present  practice  is  good,  and  our 
Engineer  hesitates  to  depart  from  it;   although  I  must  say  that  when 
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the  blocks  are  driven  so  close  together  it  is  next  to  impossible  to  get 
any  filler  in  the  joints.  This  may  cause  swelling  later,  although  I 
hardly  think  so. 

We  have  thus  far  not  followed  the  common  European  practice  of 
making  the  surface  of  the  concrete  perfectly  smooth  and  laying  the 
blocks  directly  thereon,  but  have  introduced  the  one-inch  cushion  of 
sand.  But  if  we  are  called  upon  to  pave  heavily  trafficked  streets  we 
will  probably  do  so,  as  experience  in  both  London  and  Paris  has  shown 
that  the  practice  ha«  been  successful.  The  Rue  de  Rivoli  in  Paris, 
over  which  pass  42,000  vehicles  per  day,  and  King  William  Street,  the 
heaviest  in  London,  are  both  paved  with  wood  in  that  way.  Few  people 
understand  the  efficacy  of  creosoting:  why  the  wood  seems  harder, 
tougher  and  more  durable.  It  is  simple:  Wood  dried  to  10  per  cent, 
moisture  -has  about  double  the  power  to  resist  crushing  and  abrasion 
that  it  has  if  very  wet.  In  creosoting,  the  sap  and  moisture  are  removed, 
and  the  heavy  oil  (creosote),  which  repels  moisture,  becomes  incisted 
in  the  fibre  of  wood.  When  snow  and  rain  lie  on  the  pavement,  they 
may  to  some  extent  get  into  the  cells,  but  not  to  any  great  extent  into 
the  fibre,  becau-se  they  cannot  displace  the  oil;  hence  the  fibre  remains 
dry,  and  of  course  retains  its  strength.  The  uncreosoted  wood  pavements 
wear  doubly  as  much  in  wet  weather  as  they  do  in  dry  weather.  This 
is  not  true  of  the  creosoted  wood  pavements,  for  the  reason  above  given. 

I  might  add  a  word  in  regard  to  cost,  a  .lis  would  probably  vary 
according  to  the  distance  the  blocks  would  have  to  be  freighted.  The 
pavement  laid  with  long-leaf  yellow  pine  blocks,  4  inches  deep,  treated 
with  ten  pounds  of  the  best  quaity  of  creosote  oil  per  cubic  foot  of  wood, 
laid  on  a  concrete  foundation  complete,  and  guaranteed  for  from  five 
to  nine  years,  has  cost  us  from  $2.10  to  $2.50  per  square  yard. 

M.  A.  DOWNING. 

Vice-President  Thompson:  The  paper  by  Mr.  Hastings 
will  also  be  read  by  Mr.  Fisher  so  as  to  hasten  the  program. 

Mr.  Fisher  read  paper  by  Mr.  L.  M.  Hastings,  City  Engi- 
neer, Cambridge,  Mass.,  on  "Brick  Pavements. in  Various  Cities, 
as  Viewed  by  an  Ovserver  in  Search  of  Iriformation  Relating  to 
tlie  Subject,''  as  follows: 

BRICK   PAVING   IN   VARIOUS   CITIES   AS   VIEWED    BY   AN 
OBSERVER  IN  SEARCH  OF  INFORMATION. 

BY    L.    M.    HASTINGS,    CITY    ENGINEER,    CAMBRIDGE,    MASS. 

In  most  of  th€  cities  of  the  East  brick  paving  is  but  little  known. 
The  nearness  to  good  granite  quarries  from  which  to  obtain   granite 
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block  paving  of  a  superior  quality,  ako  the  abundance  of  hard  ledges 
from  which  to  obtain  cracked  stone,  has  led  to  the  general  practice 
of  paving  business  streets  carrying  heavy  traffic  with  granite  blocks; 
streets  with  lighter  traffic  with  asphalt,  and  by  far  the  larger  part  of 
residence  and  suburban  streets  with  macadam  of  varying  degrees  of 
thickness  and  merit.  The  construction  of  macadam  pavements  has  here 
reached  a  high  degree  of  efficiency.  I  doubt  if  anywhere  in  this  country 
can  such  fine  macadam  roads  be  found  as  may  he  seen  in  many  of  the 
parks  and  suburban  localities  of  the  Eastern,  New  England  and  Middle 
States.  Material  and  skill  have  both  been  plentiful  to  produce  this 
result.  There  has  long  been  a  desiroi,  however,  in  more  thickly  settled 
communities  for  a  pavement  which,  while  having  in  a  good  degree  at 
least  the  qualities  of  durability  undoubtedly  possessed  by  granite,  should 
yet  be  superior  to  it  in  srnoothness,  noiselessness  and  ease  of  traction. 
Many  object  to  asphalt  on  account  of  its  cost,  slipperiness  and  doubtful 
lasting  qualities. 

Vitrified  paving  brick  was  suggested  as  a  paving  material,  having  in 
a  good  degree  many  of  the  qualities  desired;  and  so  a  committee-  oC 
the  city  government  was  authorized  to  make  a  tour  of  inspection  to 
some  of  the  cities  where  brick  pavements  had  been  used  for  a  number 
of  years,  to  ascertain  if  their  experience  would  warrant  the  trial  by  the 
tity  of  Cambridge  of  brick  as  a  paving  material  on  certain  streets  of 
the  city.  Springfield,  Mass. ;  Albany,  Rochester,  Buffalo  and  Tona- 
wanda,  N.  Y.;  Cleveland  and  Canton,  O.,  were  visitj^d  and  also  several 
of  the  large  brick-making  plants  in  New  York  and  Ohio. 

Many  conflicting  reports  were  received  of  the  results  of  time  and 
wear  on  the  brick  pavement  in  use,  some  stating  that  the  brick  pave- 
ment after  a  few  years'  use  was  failing  utterly,  crumbling  and  going  to 
pieces,  others  stating  that  it  seemed  to  wear  as  well  as  granite — the 
inevitable  Eastern  standard  of  durability. 

A  somewhat  careful  examination  and  inquiry  of  the  brick  pavements 
in  the  cities  visited  did  not  reveal  a  condition  such  as  the  first  statement 
would  lead  one  to  expect.  The  oldest  bricks  seen  were  said  to  be 
about  ten  years  in  service,  and  were  made  in  small  sizes  of  apparently 
common  building  clay.  These,  while  badly  chipped  and  having  some 
soft  or  underburned  brick,  still  seemed  good  for  several  years*  wear. 
One  small  patch  was  in  really  bad  shape.  In  general  it  may  be  said 
that  the  evidences  of  durability  in  good  selected  brick  were  better  than 
we  had  been  led  to  expect. 

Inquiry  and  correspondence  revealed  at  the  outset  another  fact, 
that,  young  as  the  industry  is,  a  most  surprising  number  of  factories 
are  now  equipped  for  and  are  manufacturing  paving  brick;  also  that 
a  most  intelligent  and  careful  study  and  comx^arison  of  facts  relating  to 
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the  proper  materials,   their   combination   and   manipulation    during   the 
course  of  manufacture,  and  a  scientific  study  and  comparison  of  results 
.  obtained  by  laboratory  experiments,  as  well  as  practical  use  on  streets, 
had  been  given  to  the  matter.  # 

The  work  of  Mr.  Purington  of  Chicago,  Professor  Orten  of  Colum- 
bus,* Ohio,  Professor  Marsten  of  Iowa,  Professor  Johnson  of  St.  Louis 
and  others  has  been  of  the  greatest  service,  while  the  patience  and  skill 
of  the  numerous  manufacturers  and  inventors  of  brick-making  machines 
have  largely  contributed  toward  bringing  the  process  of  making  a  satis- 
factory paving  brick  to  a  success. 

Large,  as  the  number  of  manufacturers  is,  scattered  widely  and  using 
various  materials,  it  is  not  surprising  that  their  product  shows  a  marked 
variation  in  many  important  particulars.  I  should  roughly  class  paving 
brick,  as  now  made,  by  the  materials  used,  into  shale  brick,  fire  clay 
brick,  and  mixed  shale  and  fire  clay  bricks  Samples  of  all  these  kinds' 
were  seen  in  service  in  ih-e  cities  visited.  Special  merits  are  claimed 
for  each  of  the  materjals  used.  It  seemed  to  me  that  each  had  some 
points  of  superiority,  and  each  might  be  adapted  for  certain  situations 
by  these  qualities.  Thus,  the  shale  and  largely  the  mixed  shale  and 
fire  clay  bricks  seemed  hard,  dense  and  heavy,  with  a  tendency  toward 
brittleness.  These  bricks  seemed  adapted  for  streets  with  heavy  traffic 
if  laid  on  a  heavy  concrete  base,  with  joints  thoroughly  filled  with 
cement  to  reinforce  the,  edges  and  corners  and  to  prevent  the  chipping 
so  noticeable  in  many  pavements.  The  fire  clay  bricks,  on  the  other 
hand,  are  lighter,  softer,  more  porous,  with  apparently  less  tendency  to 
chip  and  crack,  but  much  more  subject  to  wear  by  grinding  of  wheels, 
hoofs,  etc.  These  brick  seem  excellently  well  adapted  for  a  residential 
street  or  one  carrying  a  light  local  traffic.  The  soft,  pleasing  colors 
obtained  in  these  brick  must  prove  an  attraction  to  residents  on  a  street 
paved  with  them.'  This  was  particularly  noticed  on  some  streets  in  Tona- 
wanda,  N.  Y.,  and  in  several  cities  seen  in  passing  through  Pennsylvania. 
It  would  seem,  too,  that  this  brick,  being  softer,  would  be  less  noisy 
than  the  harder  shale  brick.  Just  how  far  the  two  materials  may  be 
combined  with  any  advantage  is  one  of  the  nice  points  which  is  very 
•difficult  to  determine. 

Several  specimens  of  streets  paved  with  the  brick  made  of  mixed 
materials  were  seen,  which  seemed  to  be  standing  well.  It  is  claimed  by 
the  manufocturers  that  the  introduction  of  a  part  of  fire  clay  makes  the 
burning  of  the  bri<:k  easier,  as  the  mixed  material  will  bear  a  higher 
-degree  of  heat  than  the  bricks  made  of  &hale  and  clay. 

At  th-e  factories  visited ,  the  principal  operations  in  the  process  of 
brick-making  were  quite  simple,  although  the  details,  on  which  the 
success  of  nearly  all  operations  depended,  required  much  thought  and 
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care.  The  materials — shale  and  clay — ^were  dug  from  the  bank  and  mixed 
in  the  required  proportion  either  at  the  bank  or  at  the  mill;  it  was  then 
firmly  ground,  moistened  to  a  proper  degree,  and  ptit  through  the 
brick-niaking  machine.  The  clay  is  pressed  from  the  machine  through 
a  die  of  the  size  of  the  brick  in  a  continuous  stream,  and  cut  by  wires 
into  blocks  such  as  will  make  the  required  size  when  dried  and  burned. 

The  best  size  for  the  brick  is  a  subject  about  which  much  diversity 
of  opinion,  still  exists.  In  general,  three  sizes  are  now  in  use — a  small 
brick  size,  a  larger  size  or  "paver,"  and  the  largest  size  or  "block." 
The  two  last  are  the  sizes  most  commonly  used,  and  as  to  which  is  the 
best  there  seems  no  general  agreement. 

As  the  bricks  leave  the  machine  they  are  rectangular  in  shape  with 
the  sides  or  ends  somewhat  rough  by  having  been  cut  by  the  wires, 
and  the  corners  rather  sharp. 

If  desired,  the  brick  are  now  put  into  a  machine  and  "repressed" 
by  which  the  corners  and  edges  are  rounded  and  a  more  perfect  shape 
and  appearance  given  to  the  brick. 

Much  discussion  has  been  had  over  this  operation  as  to  whether 
the  repressing  is  a  benefit  or  as  some  still  claim  a  positive  injury  to 
the  brick.  Both  "wire  cut"  and  "repressed"  pavers  were  seen  in  the 
pavements  examined,  but  no  conclusions  could  be  drawn  from  tiiat,  as 
no  diflference  could  be  noted  in  the  results  of  wear,  etc.  The  repressed 
brick  make  a  smoother  and  better  looking  pavement  at  only  a  trifling 
increased  cost. 

A  very  important  element  in  the  manufacture  of  a  paving  brick  is 
a  proper  burning  or  degree  of  vitrification.  Properly  speaking,  a 
thoroughly  vitrified  brick  would  be  totally  unfit  for  use  as  a  paver,  being^ 
glassy  and  brittle  in  texture  and  misshapen  in  form.  It  is  never  attempted 
to  more  than  partly  vitrify  a  brick,  melting  the  more  fusible  elements 
or  "fluxes"  which  form  a  small  percentage  of  the  material,  and  so 
uniting  the  more  stable  elements,  silica  and  alumina,  •  which  form  the 
great  bulk  of  the  clay,  into  a  hard,  durable,  homogeneous  mass.  It  is 
one  of  the  nice  operations  of  the  manufacture  to  give  a  kiln  containing 
say  100,000  paving  brick  just  the  right  degree  of  heat  for  from  8  to  lo 
days  so  that  the  larger  part  of  the  brick  shall  be  burned  or  vitrified  to- 
just  the  right  degree.  For  it  is  a  fact  that  the  limit  or  range  of  burn- 
ing within  which  the  best  results  are  obtained  is  quite  small. 

The  very  interesting  experimeats  of  Prof.  A.  Marston,  of  the  Iowa 
State  University,  made  in  1898,  demonstrate  this  very  clearly.  One 
thousand  brick  each  were  given  by  two  well  known  brick  manufac- 
turers  in  the  West,  for  the  purpose  of  experiment  and  test.  These 
brick  were  sorted  into  six  different  grades  according  to  the  amount  of 
burning  and  consequent  hardness.     In  nearly  all  the   tests   given,   the 
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brick  which  had  had  just  the  right  amount  of  burning,  marked  No.  i, 
stood  higher  than  those  which  were  burned  less  or  nK>re.  The  neces- 
sity for  care  in  burning  and  in  properly  selecting  the  brick  to  be  used 
for  paving  was  also  seen  by  the  results  observed  on  pavements,  the 
brick  for  which  had  not  been  carefully  culled. 

The  lighter  colored  softer  brick,  noted  in  some  of  the  older  pave- 
ments seen,  showed  the  effects  of  wear  much  more  than  those  of  a 
darker  harder  character.  It  is  highly  desirable  that  the  bricks  should 
all  be  of  one  uniform  degree  of  hardness.  This  can  only  be  accomplished 
by  the  most  careful  burning,  and  a  thorough  selection  or  culling  out 
of  inferior  brick  before  laying. 

The  character  of  the  material  used  in  filling  the  joints  between  the 
brick  must  have  an  important  influence  on  the  success  and  durability 
of  a  brick  pavement.  Various  materials  have  been  used,  sand,  paving 
pifch  of  coal  tar  or  asphalt,  a  cement  made  of  ground  slag  and  cement, 
called  "Murphy  grout,"  and  Portland  cement. 

Sand,  while  at  first  making  a  good  filler,  being  inexpensive  and 
reducing  the  liability  of  the  pavements  being  noisy,  soon  washes  out 
and  leaves  the  edges  of  the  brick  unsupported  and  so  much  more 
liable  to  become  chipped.  Pitch,  unless  made  very  hard,  tends  to  soften 
too  much  in  hot  weather  and  run  towards  the  low  places  in  the  pave- 
ment, as  the  gutters,  leaving  the  higher  parts  unprotected.  . 

'The  Murphy  grout  works  well  in  places,  being  fairly  hard  and  elastic, 
but  is  said  to  be  uneven  in  its  results,  the  filling  of  this  material  in 
places  being  absolutely  worthless. 

The  best  results  on  the  whole  se^pi  to  be  obtained  by  using  a  high 
grade  of  well  seasoned  Portland  cement  containing  the  smallest  amount 
of  free  lime  in  its  composition;  the  presence  of  the  lime  increasing  the 
tendency  for  the  filler  to  swell  with  age  and  the  absorption  of  moisture, 
causing  the  pavement  to  rise  and  lift  away  from  the  foundation,  and  so 
producing  the  disagreeable  roaring  or  rumbling  noise  occasionally  heard 
in  an  otherwise  unobjectionable  pavement. 

It  is  now  thought  that  this  tendency  to  lift  is  remedied  by  intro- 
ducing at  intervals  of  25  to  30  feet  across  the  street,  and  on  both  sides 
of  the  street  at  the  curb,  an  expansion  joint  of  pitch,  so  that  any  move- 
ment of  the  pavement  due  to  swelling  of  the  filler,  or  to  change  in 
temperature,  will  be  taken  up  by  the  elasticity  of  the  pitch  joints. 

Variors  types  of  foundations  were  noted  as  being  tried  in  the  various 
cities  visited.  The  best  and  most  satisfactory  kind  for  heavy  traffic  and 
poor  natural  conditions  being  a  layer  of  6  inches  of  American  cement 
concrete  placed  on  the  surface  of  the  street  after  being  graded  to  sub- 
grade  and  thoroughly  compacted  by  a  steam  roller.  On  this  was 
placed  a  sand  cushion  i  inch  or  2  inches  thick,  and  on  this  the  brick 
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were  laid.  Cracked  stone  was  said  to  have  been  used  in  some  places, 
but  with  not  very  satisfactory  results;  the  sand  cushion  having  a 
tendency  to  wash  into  the  voids  in  the  stone. 

It  has  seemed  to  me  that  if  the  cracked  stone  were  used  without 
screening  and  a  layer  of  sand  or  fine  gravel  spread  on  the  stone,  then 
wet  thoroughly  and  rolled,  that  a  very  satisfactory  and  economical 
foundation  would  be  made. 

In  some  cities  where  clayey  soil  is  encountered  it  is  considered 
neciessary  to  provide  under  drainage  for  the-  foundation,  the  common 
method  being  to  place  a  sub-soil  drain  under  the  curb  stone  at  each 
side  of  the  roadway  and  about  three  feet  below  the  surface. 

The  trench  is  filled  with  small  stones  and  the  curb  set  in  that  as  a 
foundation. 

In  the  preceding  remarks  little  or  no  attempt- has  been  made  to 
enter  into  a  discussion  of  the  iine  and  mooted  points  of  the  subject; 
the  best  materials  to  be  used  in  th-e  manufacture — ^the  best  size  to  be 
adopted — whether  the  bricks  are  better  "side  cut"  or  "end  cut" — ^whether 
repressing  is  an  advantage  or  an  injury — ^the  proper  point  at  which 
vitrification  or  burning  should  cease — ^the  kind  of  kiln  in  which  the 
best  results  are  obtained,  etc.  These  have  been  exhaustively  treated 
by  experts  familiar  with  the  theory  and  best  practice  of  the  subject- 
Prof.  Edward  Orten  gives  much  valuable  information  about  clays  and 
the  brick  making  industries  of  Ohio  in  volume  VII.  part  I,  ol  the 
Geological  survey  of  Ohio.  Prof.  J.  B.  Johnson  also  treats  of  the  sub- 
ject quite  fully  in  his  book,  "The  Materials  of  Construction,"  1898,  and 
in  "Engineering  News,"  Vol.  33,  No.  16.  The  results  of  a  valuable  series 
of  experiments  on  testing  brick  made  at  the  Iowa  State  College  by  Prof. 
Marston  are  quoted  in  Engineering  Record,  April  ist.  1899.  Much  will 
also  be  found  scattered  through  the  numbers  of  "The  Clay  Worker'' 
and  various  Journals  and  Reports  of  City  Engineers. 

If  one  is  not  satisfied  by  observation  of  a  brick  in  actual  ser\'icc 
regarding  its  qualities,  or  if  a  number  of  diflferent  bricks  are  offered  in 
competition,  a  careful  comparative  test  by  an  expert  tester  will,  I 
believe,  be  of  great  service  in  determining  the  relative  merits  of  the 
bricks.  As  indicated  by  Prof.  Johnson  in  the  paper  above  referred  to 
printed  in  "Engineering  News,"  the  method  of  making  these  tests  and 
the  comparison  of  results  may  now  be  standardized  so  as  to  admit  of 
a  "rating"  and  easy  comparison,  from  which  the  brick  having  the 
greatest  number  of  good  points  may  be  selected. 

The  plan  of  taking  samples  from  the  pile  after  the  bricks  have  been 
delivered  on  the  work  as  proposed  by  City  Engineer  ijindrews  of  Albany, 
N.  Y.,  in  his  Annual  Report  for  1898,  seems  a  good  one. 
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After  the  visit  of  inspection  and  a  careful  consideration  of  the 
information  and  experience  obtained,  the  following  recommendations 
were  unanimously  made  to  the  City  Government  and  are  now  being 
<:arried  out: 

RECOMMEND  ATIONS : 

First:  That  vitrified  repressed  shale  brick  be  used  as  a  pavement 
in  Prospect  Street,  Pearl  Street,  Portland  Street  and  Harvard  Square. 

Second:  That  the  particular  malce  of  brick  to  be  used  be  left  to 
the  discretion  of  the  Superintendent  of  Streets  and  the  Committee  on 
Roads  and  Bridges. 

Third:  That  authority  be  granted  the  Superintendent  of  Streets  to 
contract  for  the  required  amount  of  paving  brick  with  or  without 
advertising  therefor  at  his  discretion. 

Fourth:  That  the  pavement  be  laid  in  a  base  of  cement  concrete  6 
inches  thick,  wjth  a  cushion  of  sand  about  2  inches  thick  between  the 
■concrete  and  brick,  and  the  joints  l>e  filled  with  Portland  cement  pro- 
vided with  expansion  joints  of  asphalt  pitch  at  proper  intervals. 

Fifth:  That  the  work  of  laying  the  entire  pavement  be  done  by 
the  day  by  the  Superintendent  of  Streets. 

Sixth:  TTiat  before  the  pavement  is  laid  all  sewers  and  sewer  con- 
nections, water  and  gas  pipes  and  service  connections  be  required  to  be 
laid  to  the  curb  line. 

Seventh:  That  in  case  it  is  required  at  any  time  to  open  any  street 
paved  with  brick  pavement,  the  entire  work  of  making  such  opening 
and  restoring  the  pavement  be  done  by  the  Superintendent  of  Streets 
.and  the  entire  expense  of  such  opening  and  restoration  be  charged  to 
»^he  party,  corporation  or  department  requiring  such  opening  to  be  made. 

Vice-President  Thompson:  This  will  close  the  papers  on 
the  question  of  street  paving.  This  entire  subject  with  the  papers 
relating  thereto  is  open  for  discussion,  beginning  with  the  report 
•of  the  Committee  on  Street  Paving. 

In  brick  i>avements  the  material  used  for  filling  the  joints  is 
an  important  item.  A  large  number  of  cities  have  adopted  a 
Portland  cement  grout  filler,  but  after  having  used  such  a  filler 
in  a  few  instances,  and  after  observing  the  action  of  brick  pave- 
ments in  other  places  where  this  filler  has  been  used,  my  conclu- 
sion is  that  Portland  cement  is  not  a  proper  material  to  use  for 
such  a  purpose.  It  is  not  alone  the  question  of  expansion  that 
is  to  be  consitlered.  Undoubtedly  the  bricks  expand  an  apprecia- 
l)le  amount  during  the  hot  summer  months,  and  the  Portland 
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cement  between  the  bricks  expands  also  and  cannot  be  com- 
pressed to  allow  for  the  expansion  of  the  bricks.  The  natural 
consequence  is  that  this  expansive  force  accumulates  until  the 
pavement  buckles,  and  cases  have  been  cited  where  it  has  been 
forced  up  with  a  loud  report  as  if  from  the  explosion  of  gas.  But 
in  addition  to  this,  a  Portland  cement  filler  makes  a  very  noisy 
pavement.  It  accentuates  tbe  noises  instead  of  deadening  them. 
The  third  objection  to  cement  is  that  every  brick  pavement,  after 
it  is  laid,  will  settle — the  least  possible  amount — to  its  permanent 
bed,  even  when  the  greatest  possible  care  is  taken  with  the  rolling 
and  taraping.  This  action  is  plainly  shown  by  the  settlement  of 
the  bricks  about  the  castings  in  the  street  set  on  solid  masonry. 
The  Portland  cement  makes  a  solid  masonry  arch  of  the  pavement, 
with  the  arch  having  for  its  support  the  curb  line,  and  this  arch 
will  not  settle  and  will  not  break  through  unless  there  is  a  weight 
on  it  sufficient  to  break  the  bricks.  Brooklyn  had  a  very  serious 
example  of  such  an  arch.  A  fifteen-ton  roller  could  not  force  it 
down,  and  the  pavement  was  taken  up  and  replaced  with  asphalt 
In  our  city  Portland  cement  grout  has  been  used  on  two  streets, 
on  one  of  which  this  arch  has  been  formed,  and  there  is  apparently 
a  small  space  beneath  the  brick.  The  traffic  has  broken  the 
bricks  in  some  places  and  forced  the  pavement  to  its  bed  in  a 
few  >mall  spots.  These  broken  places  are  about  three  feet  wide 
and  five  or  six  feet  long,  and  they  have  settled  below  the  general 
surface  of  the  pavement.  The  formation  of  such  an  arch  makes 
a  sounding  board  of  the  pavement,  and  produces  a  roaring  noise 
which  is  very  undesirable,  and  where  the  traffic  is  very  heavy  it 
cannot  be  endured.  The  objection  to  the  tar  filler  is  that  it 
becomes  brittle  in  the  winter  and  so  soft  in  the  summer  that  it 
will  run  out  of  the  interstices.  Sand  makes  a  good,  cheap  filler, 
and  fills  all  the  requirements  on  streets  with  a  flat  grade.  But  on 
a  street  having  more  than  a  4  or  5  per  cent,  grade  it  will  wash 
out  so  badly  that  the  bricks  become  badly  worn  by  chipping  on 
the  edges.  Sand  and  asphalt  conform  to  the  requirements  of  a 
good  filler  mere  nearly  than  any  other  materials  that  have  been 
tised. 
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Mr.  Tillson:    What  do  you  mean  by  "Asphalt  Filler"? 

Vice-President  Thompson:  An  asphalt  mixture  manufac- 
tured by  some  of  the  asphalt  companies.  I  do  not  know  the  con- 
stituents used  in  it,  but  it  performs  the  offices  of  the  tar  and  is  not 
so  easily  affected  by  the  temperature;  it  does  not  become  brittle 
in  winter  or  soft  in  summer.  The  tar  filler  with  the  brick  pave- 
mens  is  simply  the  tar  without  any  asphalt. 

Mr.  Tillson:  In  most  of  our  granite  joints,  where  the  pave- 
ment is  laid  on  concrete,  we  use  what  we  call  the  tar  filler,  but  it 
is  made  up  of  loo  pounds  of  tar,  20  pounds  of  asphalt,  and  3 
pounds  of  oil.  I  wanted  to  ascertain  if  Mr.  Thompson  referred 
to  that.    • 

Vice-President  Thompson:  The  tar  filler  with  the  brick 
pavements  is  simply  the  tar  without  any  asphalt. 

Mr.  Tillson  :    That  is  not  used  at  all  in  the  East. 

Mr.  Adam:  Mr.  Thompson  says  he  would  either  use  sand 
or  a  tar  filler — 

Vice-President  Thompson:  Not  tar;  either  sand  or  an 
asphalt  filler. 

Mr.  Adam:    Is  that  tar  and  asphalt  mixed? 

Vice-President  Thompson:    No;  asphalt. 

Mr.  Adam:    Pure  asphalt? 

Vice-President  Thompson:    An  asphalt  preparation. 

Mr.  Adam:    Where  would  you  use  sand  and  where  asphalt? 

Vice-President  Thompson:  I  am  an  advocate  of  the  sand 
filler  because  of  its  cheapness,  and  I  would  use  that  filler 
entirely  on  flat  grades.  On  grades  so  steep  that  the  sand  would 
wash  out  of  the  interstices  I  would  use  asphalt. 

Mr.  Adam:  If  you  use  sand  filler,  that  will  allow  more  or  less 
moisture  to  get  in  under  the  brick. 

A^'ice-President  Thompson  :  No,  I  do  not  admit  that.  We 
have  taken  up  any  number  of  brick  pavements  and  never  found 
any  instances  where  the  moisture  would  go  through  the  sand  filler. 
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Mr.  Adam  :  Not  in  the  first  one  or  two  years,  before  the  sand 
on  top  would  be  coated  with  street  dirt. 

\'ice-President  Thompson:  The  sand,  in  the  first  place, 
is  allowed  to  dry  on  the  surface  of  the  pavement,  after  w^hich 
it  is  broomed  thoroughly  into  the  crevices,  and  a  half  inch  is 
allowed  to  stay  on  the  surface;  so,  when  the  first  storm  comes, 
it  does  not  beat  directly  on  the  cracks,  but  on  the  sand,  and 
forces  it  down  into  the  interstices. 

Mr.  Adam:'  In  the  city  of  Newark  I  was  forced  to  put  a 
granite  pavement  on  a  two-inch  cushion  without  any  dry  filling 
in  the  joints — they  thought  it  was  superfluous.  There  was  only 
one  street  done  that  way;  and  I  find  the  blocks  were  ver\^  uneven 
in  surface,  not  as  even  as  where  tlie  tar  and  gravel  is  used;  and 
I  ascribed  it  in  a  ineasure  to  this,  that  the  water  got  under  the 
stone  and  the  frost  in  the  winter  would  have  an  effect,  and  I 
thought  that  would  have  an  effect  on  brick  also. 

Vice-President  Thompson:  The  spaces  between  the  blocks 
of  granite  are  sufficiently  large  to  allow  the  water  to  form  a  pool 
and  soak  thrcugh ;  but  the  spaces  are  so  small  between  the  bricks, 
the  moisture  is  not  afforded  the  same  opportunity  to  permeate 
the  filler. 

Mr.  Adam':  That  was  my  opinion,  and  I  told  the  parties 
that  this  would  be  the  case.  My  views  in  this  matter  have  not 
been  corroborated.  I  would  like  to  hear  from  some  persons  in 
this  convention  whether  they  can  support  my  opinion  in  regard 
to  a  granite  block  pavement  upon  a  concrete  foundation.  I 
consider  it  far  better  not  to  lay  a  concrete  base,  when  only  a 
sand  filler  is  to  be  used.  Even  this  extreme  view  has  been  taken 
at  home,  that  a  stone-block  pavement  is  as  good  on  a  sand  foun- 
dation as  it  is  on  one  of  concrete,  contrary  to  the  recommendation 
of  the  Engineer. 

Mr.  Tillson  has  stated  this  afternoon  that  in  his  opinion  there 
was  a  difference  of  five  (5)  years  in  the  durability  of  a  granite- 
block  pavement  when  laid  on  a  concrete  foundation,  and  one 
laid  merely  on  sand.    I  believe  the  difference  to  be  even  greater, 
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for  the  reason  that  the  surface  of  the  pavement,  When  laid  on  sand, 
soon  gets  uneven  through  the  action  of  the  frost,  and  then  the 
blocks  are  rounded  off  in  a  short  time,  making  the  surface  rough. 
This  is  one  of  the  principal  reasons  that  people  ask  for  either 
asphalt  or  brick  pavements. 

A  Member:  I  would  suggest  the  sand  filler  on  street  grades 
of  12  or  14  per  cent.    We  have  had  them  ten  or  twelve  years. 

Mr.  Adam:    Without  washing  out? 

>  • 

Mr.  Eldridge:  I  can  support  Mr.  Thompson's  statement 
about  the  dryness  of  the  §and  filler;  it  is  illustrated  in  a  case  in 
my  town  where  a  water  valve  sprung  a  leak,  and. an  attempt  was 
made  to  stop  it.  Several  days  were  spent  at  it,  the  leak  running 
at  a  pressure  all  the  time  of  about  sixty  pounds.  Finally  an 
excavation  was  made,  and  I  found  within  a  foot  or  so  of  the  valve 
box  it  remained  perfectly  dry — ^that  the  water  l^ad  not  even  pene- 
trated laterally  in  the  sand  cushion. 

Mr.  J.  Wallace,  St.  Thomas;  Ont.:  I  would  like  to  ask 
your  opinion  with  regard  to  brick  pavement,  using  the  concrete 
filler  and  every  twenty-five  feet  using  a  joint  with  asphalt  filler 
to  allow  for  the  contraction  and  expansion  of  the  work,  and  also 
using,  a  similar  expansion  filler  on  the  curb  and  street  lines.  Mr. 
Thompson  said  just  now  that  the  bricks  werfe  liable  to  form  an 
arch  over  the  foundation.  Would  not  that  asphalt  filler,  say  ^vtry 
twenty-five  feet,  remedy  that  so  as  to  allow  the  brick  to  settle, 
using  the  fijler  every  twenty-five  feet  in  one  strip  right  across 
the  street,  the  same  on  the  curb  line? 

Mr.  Adam:  I  have  adopted  that  method  in  some  pavements 
.laid  in  the  city  of  Newark.  I  left  an  inch  space  along  the  curb 
and  a  width  of  one  foot  of  the  brick  pavement  from  curb  to  curb, 
at  intervals  of  25  or  50  feet;  these  interstices  were  filled  with  a 
mixture  of  asphalt  and  coal  tar.  In  several  streets  this  was  a 
success,  in  others  a  partial  one,  and  in  one  paved  last  year  the 
noise  is  as  bad  as  in  those  that  were  paved  in  1895,  and  which 
prompted  me  to  prepare  the  papers  treating  upon  the  subject, 
"Rumbling  in  Brick  Pavements,"  that  were  read  at  the  Conven-- 


174  SIXTH    ANNUAL   CONVENTION 

tions  of  the  Society  held  in  1896  and  1897.  •  I  must  agree  with 
Mn  Thompson,  after  my  experience,  that  the  safest  way  of  obtain- 
ing a  noiseless  brick  pavement  is  either  to  use  a  sand  or  an 
asphalt  filler.  • 

Vice-President  Thompson:  The  spaces  thus  provided 
would  certainly  have  a  tendency  to  lessen  the  danger  from  longi- 
tudinal expansion.  But  the  roaring  is  not  caused  by  the  expan- 
sion of  the  pavement  transversly;  it  is  caused  by  the  pavement 
failing  to  settle  to  the  sand  bed.  That  it  is  not  caused  by  the 
transverse  expansion  can  be  showai  in  every  case  by  an  examina- 
tion of  the  brick  along  the  edge  of  the  turb  line.  Wherever  this 
roaring  has  existed  there  is  no  instance  shown  of  any  movement 
of  the  pavement  along  the  curbing.  If  the  brick  pavement  had 
expanded  there  would  be  a  movement  along  the  curb  line,  or  the 
form  of  the  pavement  would  be  changed,  thereby  breaking  the 
joints.  Therefore,  the  strip  which  is  placed  parallel  to  the  curb 
would  have  no  tendency  to  decrease  the  roaring  in  the  pavement. 
The  spaces  which  are  placed  at  intervals  across  the  street  would 
have  a  tendency  to  take  up  some  of  the  expansion. 

Mr.  Ames:  It  strikes  me  that  the  arch  that  is  said  to  form 
in  the  pavements  is  very  flat  to  sustain  the  loads  passings  along 
the  street;  and  I  have  wondered  if  it  was  true  that  it  was  an  arch 
formed  in  the  street  that  caused  the  rumbling  noise. 

Vice-President  Thompson  :  Mr.  Tillson  can  probably  g^ve 
some  information  based  on  their  experience  in  Brooklyn. 

Mr.  Ames:  We  paved  a  street  in  Grand  Rapids,  part  of  one 
side  of  which  was  filled  with  Portland  cement  grout,  and  the  other 
with  coal  tar  pitch;  and  there  was  rumbling  on  the  side  where 
the  Portland  cement  was  used;  but,  though  each  side  was  equally 
smooth,  where  the  pitch  was  used  there  was  no  rumbling-  My 
idea  is  that  the  Portland  cement  filling  made  a  solid  mass  of  pave- 
ment from  which  the  vibration  ctf  one  brick  was  transmitted 
through  the  mass  to  another  brick,  and  that  this  vibration  and 
consequent  noise  continued  to  accumulate  until  it  produced  the 
rumbling  noise;  but  where  the  pitch  was  used,  the  pitch  being 
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soft,  it  did  not  transmit  the  vibration  from  one  brick  to  another, 
and  consequently  there  was  none  of  the  rumbling. 

Mr.  Tillson:  I  do  not  think  that  placing  the  asphalt  along 
the  curb  will  do  a  particle  of  good  as  far  as  noise  is  concerned. 
We  went  into  that  pretty  carefully  in  Brooklyn  in  the  case  to 
which  Mr.  Thompson  has  just  referred;  rn  that  case  we  paved 
two  streets  and  filled  the  joints  with  Portland  cement.  It  was 
rather  a  peculiar  case,  because  after  the  pavement  was  laid  and 
the  bricks  were  rolled  there  came  a  cold  spell,  and  the  sand 
under  the  concrete  froze  solid  before  the  joints  were  poured;  and 
after  it  warmed  up  we  tried  with  hot  water  to  thaw  out  the  sand 
under  the  brick;  but  I  never  was  satisfied  that  we  got  it  thoroughly 
done,  and  I  have  always  thouglit  that  was  the  reason  that  caused 
this  rumbling.  There  were  two  blocks  adjoining,  and  there  was 
a  great  deal  of  rumbling,  especially  on  one  of  them — ^there  was 
quite  a  little  on  one,  but  on  the  other  a  great  deal — and  the  prop- 
erty owners  on  the  block  complained  so  much  to  the  Commis- 
sioner that,  after  trying  a  good  many  experiments,  we  took  up 
the  brick  and  relaid  asphalt — not,  as  the  Chairman  said,  because 
we  thought  the  pavement  was  poor,  for  we  thought  it  was  good; 
but  it  was  don-e  to  satisfy  the  people.  Before  we  took  up  that 
pavement  we  went  along  by  the  curb  and  chipped  away  the  brick, 
and  got  an  open  space  between  the  pavement  and  the  curb  of 
nearly  two  inch-es,  allowing  plenty  of  room  on  each  side;  and 
after  that  the  noise  was  just  as  bad  as  it  was  before.  Then  we 
took  a  fifteen-ton  macadam  roller  and  put  it  oh  that  dne  Hock 
and  rolled  it  over  for  a  day;  and  the  rumblings  was  just  as  bad 
after  as  before.  I  do  not  think  now  and  I  never  did  believe  there 
was  ever  any  arch  there,  but  that  the  whole  cause  of  the  rumbling 
was  on  account  of  the  little  cavities  under  the  brick.  Perhaps  the 
bricks  were  not  rolled  quite  as  hard  there  as  others,  or  when' 
they  became  frozen  and  afterwards  thawed  that  it  left  little  cavities 
and  that  the  whole  pavement  was  underlaid  with  these  little  cavities 
under  the  concrete,  because  when  a  vehicle  would  be  ^ssing 
over  it  one  wheel  would  strike  a  place  perhaps  as  large  as  this 
table,  and  you  would  hear  the  rumble,  and  then  the  rumbling 
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would  Stop.  This  rumbling  would  be  intermittent — ^it  would  not 
be  continual — ^but  you  could  find  it  by  tapping  on  the  pavement, 
all  'round,  showing  there  were  irregular  cavities  scattered  under 
the  pavement.'  I  do  not  believe  it  was  caused  by  any  contraction 
or  expansion,  because-in  the  width  of  the  street  the  co-efficient 
could  not  be  enough  to  make  an  arch — in  34  feet.  And  we  had 
some  noise  in  a  street  that  was  laid  in  hot  weather.  I  do  not 
believe  any  expansion  joint  will  do  any  good  for  avoiding  noise. 

Mr.  Adam:  In  a  street  which  was  paved  two  years  ago  with 
shale  brick,  about  600  square  yards,  or  abotjt  one-tenth  of  the 
entire  surface,  is  in  need  of  repairs.  It  seem^  that  some  of  the 
bricks  were  over-burned,  making  them  brittle.  The  contractor 
was  ordered  to  repair  the  pavement,  and  therefore  wrote  the 
manufacturers  to  furnish  him  with  new  bricks,  stating  that  a  num- 
ber of  them  which  had  been  sent  were  too  brittle.  It  is  said  that 
the  manufacturers  sent  a  competent  person  to  ascertain  the  cause 
of  the  breaking  of  the  brick.  He  not  only  made  an  examination 
of  the  pavement  in  this  particular  street,  but  also  in  other  streets 
paved  with  brick.  He  attributed  the  cause  to  the  want  of  suffi- 
cient expansion-joints — consequently  assuming  an  expansion  in 
brick  pavements.  • 

I  do  not  wish  to  enter  into  a  similar  debate  upon  this  subject 
which  took  place  two  or  three  years  ago  at  the  Convention.  Mr. 
Tillson,  at  that  time,  was  of  the  opinion  that  the  rumbling  noise 
produced  in  one  of  the  brick  pavements  in  the  city  of  Brooklyn 
was  due  to  the  shrinkage  of  the  cushion-sand,  which  was  said  to 
have  frozen  during  the  constmction  of  the  works,  thereby  leaving 
a  void  under  the  bricks  after  moisiture  was  thrown  off,  and  conse- 
quently causing  a  noise. 

The  expansion  is  not  alone  lateral,  but  also  longitudinal.  In 
one  of  the  streets,  which  was  paved  in  1895,  a  slight  elevation  in 
two  or  three  rows  of  brick  can  be  noticed  at  intervals  of  about 
fifteen  feet,  and  the  cement  grout  broken  away  in  a  single  trans- 
verse jotet  from  curb  to  curb.  This  is  certainly  duetto  longitudinal 
expansion.  It  is  therefore  evident  that  there  is  expansion  in  brick 
pavements,  and  where  cement  grout  has  been  used  for  filling  the 
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joints  the  bricks  are  prevented  from  settling  back  upon  the  sand 
cushion,  leaving  a  hollow  space  underneath,  and  consequently 
producing  a  rumbling  noise. 

In  another  street  where  fire-clay  paving  brick  were  laid  with 
a  cement  filler  on  the  apex  of  the  grades — ^but  I  cited  the  case 
once  before,  yet  there  are  new  members  present-  -there  occurred 
a  break  forming  an  arch  of  nine  feet  span  and  a  rise  of  eight 
inches;  some  persons  living  along  that  part  of  the  street  say  that 
the  break  caused  a  loud  report. 

The  pressure  upon  the  brick  by  the  expansion  Was  so  great 
that  quite  a  number  of  them  showed  a  horizontal  rupture,  and 
no  breaking  of  the  edges,  as  was  claimed  by  the  manufacturers 
spoken  of  in  another  case. 

Mr.  Tillson:    Was  that  expansion  lengthwise  of  the  street? 

Mr.  Adam:  Yes,  but  the  break  was  transversely  to  the  line 
of  the  street,  extending  from  curb  to  curb.  The  temp'irature  was 
94°  in  the  shade  at  the  time  the  break  occurred,  which  was  in 
May  of  the  following  year  that  the  pavement  was  laid  during  a 
temperature  of  25°  above  zero;  consequently  the  pavement  had 
been  subjected  to  a  great  change  of  temperature. 

It  is  best  to  lay  a  brick  pavement  during  the  hottest  part  of 
the  summer,  when  the  bricks  are  in  a  condition  of  greatc  st  expan- 
sion. 

Vice-President  Thompson  here  retired,  and  the  President 
resumed  the  chair. 

The  President:    Were  the  joints  formed  at  that  temperature? 

Mr.  Adam:  Yes.  And  to  convince  myself  that  there  was  a 
longitudinal  expansion  I  examined  the  cement  joint  along  the 
curb-stones,  and  found  that  the  cement  had  lost  its  bond  with  the 
curb  for  a  distance  of  about  200  feet  on  each  side  of  the  rupture, 
showing  that  the  bricks  had  shoved  along  the  curb. 

I  think  there  is  quite  another  vital  question  relating  to  brick 
pavements.  It  is  my  view,  and  I  would  like  to  hear  whether  it  is 
corroborated,  that  when  either  sand  or  pitch  is  used  as  a  filler 
the  durability  of  the  pavement  is  impaired.    In  my  opinion,  it  is 

12 
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diminished  at  least  five  years.  This  conclusion  is  not  only  arrived 
at  from  theory,  but  also  from  examinations  of  pavements  laid  in 
Newark  and  other  cities.  I  would  like  to  hear  the  opinion  of 
other  persons  who  perhaps  have  had  a  greater  experience. 

Mr.  Ames:  In  the  instance  I  spoke  of,  on  one  side  of  the 
street  there  was  Portland  cement  filler  used,  and  on  the  other 
side  pitch;  then,  further  down,  they  changed  it  over  and  put  the 
Portland  cement  and  the  pitch  on  opposite  sides.  That  was  done 
to  see  what  the  effect  would  be.  The  following  year  there  was 
some — I  can  hardly  call  them  complaints,  but  several  people  men- 
tioned there  was  rumbling  in  that  street,  that  the  concrete  must 
have  settled.  I  made  an  examination  of  the  surface  of  the  street, 
and  there  seemed  to  be  no  settlement  whatever;  and  as  I  walked 
along  the  street  I  noticed  that  the  rumbling  was  all  on  the  por- 
tions of  the  street  that  were  filled  with  Portland  cement.  It  did 
not  seem  to  be  a  continuous  rumbling.  I  do  not  believe  there  is 
any  .undue  settlement  of  those  places  more  than  the  settling  on  the 
other  portions  of  the  street  where  pitch  filler  is  used;  and  it  seems 
to  me  that  mmbling  is  due  to  the  fact  that  vibrations  from 
the  vehicles  and  feet  of  the  horses  are  transmitted  from  one  brick 
.  to  the  other  when  the  pavement  is  thoroughly  filled  and  the  Port- 
land cement  has  become  hard.  Where  the  filling  is  less  perfectly 
done,  or  where  it  has  been  broken  up  before  the  cement  is  thor- 
oughly set,  there  would  not  be  the  tendency  to  transmit  that  vibra- 
tion from  one  brick  to  the  other.  Where  the  Portland  cement  is 
set  you  get  a  ringing  sound  such  as  would  come  from  two  bricks 
when  struck  together.  But  where^you  have  a  pavement  filled 
with  asphalt  or  coal  tar  you  have  a  different  medium,  and  there 
would  be  no  transmission  of  vibration  from  one  brick  to  the  other, 
which  I  think  is  the  reason  why  you  get  the  vibration  where  your 
pavement  is  thoroughly  filled  with  cement.  If  it  were  imperfectly 
filled  there  would  be  less  vibration;  or  perhaps  no  vibration  at 
all,  if  it  were  very  poorly  filled.- 

Mr.  Adam  :    Vibration,  in  my  opinion,  would  not  produce  any 
noise  unless  there  was  a  hollow  space,  which  is  the  same  as 
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striking  the  strings  on  an  instrument;  unless  you  have  a  hollow 
space  the  vibration  could  not  produce  any  noise. 

Of  course,  any  pavement  will  produce  a  noise.  I  am 
not  speaking  of  that;  I  am  speaking  of  the  nuisance  of  the 
rumbling  noise.  I  believe  property  owners  have  no  just  cause  to 
complain  of  the  ordinary  moise  produced  by  the  rolling  of  wheels 
over  any  kind  of  street  pavement. 

The  President:  Do  you  not  notice  that  the  noise  of  the 
impact  of  wheels  on  pavement,  filled  with  plastic  material,  is  less 
than  where  Portland  cement  filler  is  used. 

,  Mr.  Adam:    Yes,  where  a  cement  filler  was  used  there  is  a 
rumbling  noise. 

The  President:  I  do  not  piean  that;  I  mean  the  noise  of  the 
impact  of  the  wheels  on  the  pavement. 

Mr.  Adam:    I  cannot  answer  this  definitely. 

Mr.  Fisher:  I  want  to  say  a  few  words  in  regard  to  this 
matter,  because  the  conclusions  erf  Mr.  Hastings,  I  think,  were 
influenced  by  his  observation  of  the  practice  in  Rochester  last 
year  with  respect  to  filling  joints  in  brick  pavements.  We  built 
a  brick  pavement  about  three-quarters  of  a  mile  long,  late  in  the 
season.  -It  was  finished  in  freezing  weather — we  used  a  steam 
jet  to  thaw  out  the  sand  in  order  to  get  it  in  shape  to  lay  the  brick 
on.  We  put  in  expansion  joints  at  the  curbs;  we  put  a  ^-inch 
board  next  the  curb,  and.  laid  the  brick  against  this  board,  and 
then  took  the  board  out  and  filled  the  space  it  left  with  paving 
pitch.  We  also  put  in  about  three  to  four  joints  of  paving  pitch 
in  every  thirty  feet,  and  these  joints  we  filled  before  we  did  any 
grouting.  The  balance  of  the  joints  were  filled  with  Portland 
cement  grout,  mixed, — one  cement,  one  sand.  The  bricks  were 
laid  very  close.  This  summer,  during  the  hot  weather,  sonic 
nmibling  was  noticed  on  this  street,  and  a  short  time  ago  I  made 
an  investigation  and  reported  the  result  to  Mr.  Hastings.  The 
rumbling  seemed  to  be  at  these  pitch-filled  joints;  but  upon  care- 
ful examination  we  found  that  the  lumbling  occurred  about  thre2 
feet  on  each  side  of  these  joints,  and  on  a  portion  of  the  street 
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only — on  that  portion  of  the  street  laid  in  the  coldest  weather  and 

under  the  worst  conditions  there  is  no  rumbling.     On  another 

portion  of  the  street  the  rumbling  during  the  hottest  weatlier  was 

quite  disagreeable.    At  the  time  I  examined  it,  about  two  weeks 

ago,  the  weather  was  somewhat  colder,  and  it  was  not  very  notice- 

» 

able;  it  was  almost  drowned  by  the  horse's  hoofs  striking  the  brick 
pavement,  and  by  the  rattle  of  the  wheels. 

The  reason  for  this  rumbling,  I  believe,  is  this:  The  bricks 
were  quite  smooth,  the  joints  weie  laid  very  close,  and  I  do  not 
think  we  have  in  some  places. any  room  for  expansion  whatever. 
I  think  the  bricks  are  in  contact.  In  the  pavements  we  are  laying 
this  year  we  are  taking  more  pains  to  see  that  we  do  get  this 
expansion  joint. 

The  street  in  question  was  38  feet  in  width  between  curbs. 
A  double  track  railway  occupied  the  center  of  the  street  for  nearly 
the  entire  length*  The  tracks  were  laid  on  Portland  cement  Cv^n- 
crete  12  inches  deep.  Iron  ties  made  of  old  4j/^-inch  rail,  placed 
6  feet  apart,  were  used.  The  portion  of  the  pavement  outside 
the  railway  tracks  had  a  6-inch  natural  cement  concrete  foundation. 
Sand  cushion,  i  inch. 

Mr.  Adam  :  I  notice  quite  a  great  deal  of  rumbling  noise  in 
this  place.  Can  any  of  the  officers  of  Toronto  say  whether  there 
is  any  brick  pavement  here  that  needs  expansion. 

Mr.  Fullerton,  Q.  C:    It  needs  a  good  filler. 

Mr.  Tillson:  I  meant  to  have  said  that  where  we  had  those 
two  blocks  in  Brooklyn  that  gave  so  much  trouble  when  first 
laid  we  relaid  one  in  asphalt,  and  there  is  no  trouble  with  the 
other  one. 

Mr.  Adam:  I  would  like  to  have  my  question  answered  as  to 
ihe  durabihty  of  brick  pavements  when  sand  or  pitch  is  used 
as  a  filler. 

Mr.  Thompson:  Mr.  President,  I  agree  with  Mr.  Adam,  that 
a  brick  pavement  having  an  asphalt  or  Portland  cement  filler  is 
not  subject  to  so  great  a  wear  by  chipping  of  the  brick  at  the 
edges  as  where  the  sand  fiUer  is  used,  but  even  the  Portland 
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cement  filler  breaks  away  and  leaves  a  depth  of  brick,  generally 
from  a  half  inch  to  an  inch,  which  is  exposed  to  the  chipping. 
This  wear  is  such  a  small  factor,  however,  compared  with  other 
influences  which  determine  the  life  di  a  brick  pavement,  that  I 
do  not  believe  it  should  be  taken  into  consideration.  A  brick 
pavement  on  a  residence  street,  not  disturbed  by  openings,  will, 
with  proper  care,  give  results  that  will  fully  satisfy  any  man  who 
is  paying  for,  it,  because  it  will  last  longer  than  the  man. 

Mr.  Tillson:  I  am  willing  to  go  on  record  to  support  Mr. 
Adams  theory,  that  if  you  get  a  good  Portland  cement  joint  in  your 
brick  pavement,  if  the  pavement  has  to  stand  any  heavy  traffic 
it  will  last  five  years  longer  than  the  sand  joint.  I  believe  that 
thoroughly,  for  this  reason:  If  you  put  in  a  good  joint  that  is  suc- 
cessful it  will  keep  your  pavements  smooth  and  you  are  wearing 
on  a  smooth  surface  all  the  time;  your  wheels  roll  evenly  and 
you  do  not  have  half  the  abnormal  wear  that  you  do  if  you  have 
the  edges  an  uneven  surface  that  you  must  have  with  a  sand  j^int. 
I  do  not  think  there  is  any  question  about  that. 

•  And  as  the  President  has  referred  to  that  note  I  made  from 
the  Engineer  of  Minneapolis,  the  brick  manufacturer  was  not 
willing  to  guarantee  his  brick  for  more  than  five  years  unless  a 
sand  joint  was  used,  permit  me  to  say  he  was  the  other  way. 

The  President:  The  testimony  of  this  brick  manufacturer 
does  not  seem  to  me  to  be  conclusive  evidence  any  more  than 
the  testimony  of  the  other  brick  manufacturer  who  came  to 
Newark  in  an  endeavor  to  find  an  explanation  as  to  why  his 
brick  chipped. 

Is  there  any  further  discussion  on  this  question?  This  paper 
by  Mr.  Broadhurst  on  the  physical  properties  of  asphalt  ought 
to  be  productive  of  some  discussion,  and  I  know  wc  should  be 
very  glad  to  hear  from  Mr.  Whinery  on  the  subject. 

Mr.  Whinery:  You  are  very  kind  to  ask  me  to  take  part  in 
the  discussion  of  this  matter;  but  I  think,  under  all  the  circum- 
stances, I  would  prefer  not  to,  if  you  will  kindly  excuse  me. 
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Mr.  Adam:  The  subject  that  was  bropght  up  by  Mr.  Broad- 
hurst  is  almost  entirely  based  upon  the  technical  results  of  a 
chemist  with  years  of  experience,  which  engineers  atKl  laymen 
have  had  no  opportunity  to  acquire;  nevertheless,  as  Mr.- Broad- 
hurst  is  here,  I  would  like  to  ask  him  some  questions  relating  to 
matters  which  have  developed  while  laying  asphalt  pavements 
during  the  past  year  in  the  city  of  Newark.  But,  if  I  am  permit- 
ted, I  would  like  to  make  a  statement  of  the  work  done  in  1898, 
and  as  to  the  prices,  before  I  put  the  question. 

Previous  to  the  year  1897  the  specifications  for  laying*  asphalt 
pavements  in  Newark  permitted  the  use  of  Trinidad  Lake  asphalt 
only.  In  order  to  obtain  a  reduction  in  the  cost  of  asphalt  pave- 
ments it  was  concluded  to  allow  the  use  of  other  kinds  of  asphalt. 
Therefore  a  new  form  of  specification  was  drawn  up,  permitting 
the  use  of  Trinidad  Lake,  Bermudez,  Alcatraz  and  Sicilian 
asphalts;  but  no  other  bids  were  presented  than  for  Trinidad  Lake 
asphalt.  The  price  paid  was  $1.80  per  square  yard  in  one  instance, 
and* $2.35  in  four  other  cases.  In  1898  the  Board  of  Street  and 
Water  Commissioners  (or  Broad  of  Public  Works)  and  His 
Honor  the  Mayor  resolved  that  the  specifications  should  be  made 
still  broader,  allowing  all  kinds  of  asphalt.  New  specifications 
were  again  prepared  in  which  no  particular  kind  of  asphalt  was 
mentioned,  but  the  best  pavement  obtained  with  the  use  of  Trini- 
dad Lake  asphalt  was  made  the  standard.  The  year's  work  of 
asphalt  paving,  250,000  square*  yards,  was  done  by  four  com- 
panies, namely:  The  Barber  Asphalt  Paving  Company,  the  At- 
lantic Alcatraz  Asphalt  Company,  the  New  Jersey  Asphalt  Com- 
pany and  the  Newark  Paving  and  Construction  Company;  using 
Trinidad  Lake,  California  asphalt  from  Santa  Barbara  County^ 
California  asphalt  from  Ventura  County,  and  Trinidad  Land 
asphalt,  respectively.  The  prices  ranged  from  $1.39  to  $1.75  per 
square  yard  of  the  Barber  Company;  the  average  was  $1.57 — 
$1.65  to  $1.68  of  the  Alcatraz  Company,  average  Si. 658—  $1.38 
to  $1.79  of  the  New  Jersey  Company,  average  Si. 57 — $1.41  to 
$1.51  of  the  Newark  Paving  and  Construction  Company,  aver- 
age $1.44. 
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The  new  specifications  require  a  ten -year  guarantee  for  the 
pavement,  but  a  payment  of  25  cents  per  square  yard  is  allowed 
the  contractor  in  addition  to  the  price  bid,  payable  yearly  after 
the  first  period  of  five  years,  for  keepinij  the  pavement  in  good 
repair  for  the  second  period  of  five  years.  This  action  was  taken 
by  the  Board  upon  the  recommendation  of  the  City  Counsel, 
who  was  of  the  opinion  thaft  the  court  might  not  confirm  the 
assessment  for  the  paving  improvement,  on  the  ground  that  it 
was  unjust  to  make  property  owners  pay  for  the  maintenance  of  one 
class  of  paving  improvement  for  a  longer  time  than  for  other 
kinds.  The  guarantee  for  maiiitenance  of  a  stone-block  pave- 
ment was  increased  from  one  year  to  five  years,  whether  on  sand 
or  concrete  foundation,  and  the  guarantee  for  brick  pavement 
is  also  for  five  years ;  therefore  it  was  thought  it  might  meet  with 
opposition  in  the  courts,  if  the  guarantee  on  asphalt  pavement 
would  be  increased  to  ten  years  without  providing  for  a  special 
maintenance  fee. 

When  the  low  prices  ob'tained  last  year  were  announced  in 
several  engineering  journals  and  newspapers  I  received  a  great 
many  applications  from  city  officers  of  other  places  for  a  copy  of 
the  new  specifications,  sitpposing  on  their  part  that  it  might  be 
a  special  form  which  caused  the  extreme  drop  in  the  prices,  per- 
haps not  being  informed  of  the  additional  allowance  of  25 
cents  per  square  yard  to  the  price  bid.  But  the  parties  which 
received  a  copy  will  have  found  thut  the  specifications  were  even 
more  exacting  than  any  of  the  former,  especially  in  ihe  conditions 
for  repairing,  which  are  a  copy  of  those  recommended  by  the 
Committee  on  Street  Pavings  of  the  Society,  at  its  Convention 
held  in  Nashville  in  1897.  It  was  the  competition,  but  perhaps 
more  the  intention  of  slaughtering  each  other,  that  caused  the 
low  prices. 

Both  the  Barber  Company  and  the  New  Jersey  Company  have 
local  and  permanent  plants.    The  other  two  were  working  with  • 
portable  plants,  which  arrived  so  late  in  the  season  that  some  of 
the  work  was  done  in  the  month  of  December.    All  of  the  com- 
panies but  the  Barber  Company,  which  had  all  of  its  work  done 
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in  seasonable  time,  were  compelled  to  remove  the  snow  several 
times  from  the  binder  before  the  wearing-  surface  could  be  laid, 
in  a  number  of  instances  the  asphalt  was  laid  when  the  tempera- 
ture was  below  freezing  point — as  low  as  iS"*  above  zero.  Only 
in  one  street  did  the  pavement  materially  suffer  by  being  laid 
in  such  weather,  showing  quite  a  nimiber  of  fine  cracks  after 
the  exposure  during  the  winter.  I11  all  streets  it  was  difficult  to 
keep  the  edge  of  the  asphalt  already  laid  in  such  a  condition  as  to 
obtain  a  smooth  and  perfect  joint  when  an  additional  batch  was 
laid,  on  account  of  the  chilling  of  the  material  that  was  already 
laid.  From  the  experience  and  result  of  last  winter's  work  I 
could  not  encourage  any  engineer  to  allow  work  to  be  done  under 
like  circumstances. 

It  is  fair  to  state  that  one  of  the  companies  did  not  complete 
all  of  its  work  contracted  for,  and  since  then  its  affairs  have  been 
in  the  hands  of  a  receiver. 

The  Board  allowed  me  to  engage  a  chemist  to  make  a  chemical 
analysis  of  the  asphalt  material  as  it  was  laid  on  tlie  street.  I  took 
a  number  of  samples  from  each  street  and  brought  them  to  the 
chemist.  The  specifications  say  that  the  bitumen  contained  in  the 
asphalt  material  should  not  be  les^  than  9  nor  more  tlian 
12  per  cent;  in  one  or  two  instances  it  was  over  12  per  cent.,  this 
being  the  case  where  the  pavement  was  cracked. 

I  was  informed  by  chemists  on  several  occasions  that  it  was 
impossible  to  tell  by  an  analysis  what  per  centum  of  the  total 
amount  bitumen  contained  in  an  asphaltic  mixture  is  of  asphaltic 
origin,  or  due  to  residuum  oil  of  petroleum,  when  both  niaterials 
are  used  in  the  same  mixture. 

On  a  former  occasion,  in  making  tests  of  asphaltic  mixtures, 
there  was  a  difference  of  1.23  per  cent,  in  the  result  of  the  analyses, 
made  by  two  chemists,  of  the  same  piece  of  an  asphalt  pavement 

I  was  also  informed  by  a  chemist  that  he  found  a  difference  of 
2  per  centum  of  bitumen  in  pieces  taken  from  the  four  comers  of 
a  slice  of  asphalt  pavement  six  feet  square,  which  was  taken  up 
in  one  of  the  streets  of  the  city  of  New  York. 


AMERICAN  SOCIRTV  OF  MUNICIPAL  IMPROVEMENTS.  1 85 

Will  Mr.  Broadhurst,  who,  I  have  no  doubt,  made  a  great 
in§ny  examinations  and  analyses  of  asphalt  paving  materials,  tell 
whether  it  is  possible  to  determine  the  kind  of  bitumen  contained 
in  an  asphalt  wearing  surface,  when  other  than  natural  asphalt 
is  used  in  the  composition.  The  pavement  in  which  the  cracks 
had  developed  was  said  to  have  been  laid  with  California  asphalt 
of  the  "Ventura'^  brand,  or  from  Ventura  County>  according  to 
a  sworn  statement  submitted  to  the  Board  by  the  contractor. 

Mr.  Broadhurst:  Is  the  question  whether  the  pure  asphalt 
or  adultertated  asphalt  was  used? 

Mr.  Adam:    No;  it  is  whether,  by  a  ch^hiical  analysis,  it  can 

be  ascertained  what  part  of  the  total  bitumen  found  in  the  mixture 

is  asphaltic  bitumen,  residuum  oil  of  petrleum  or  some  other 

substance  which  might  have  been  used. 

» 
Mr.  Broadhurst:    I  would  say  it  is  not  possible  to  determine 

the  amount  of  each  kind  of  bitumen  in  an  asphalt  pavement,  but 

it  is  possible  to  tell  whether  petroleum  residuum  is  there  or  not. 

The   method   for   determining   "ductility"   which    I     have    just 

described  in  my  paper  would  tell  that.     The  pure  bituminous 

matter  is  much  shorter  when  petroleum   residuum  is  present. 

Other  tests  would  also  show  it. 

Mr.  Adam  :    Could  you  ascertain  the  exact  quantity  of  each? 

Mr.  Broadhurst:  It  is  not  possible;  the  chemistry  of  the 
subject  is  not  yet  sufficiently  developed  along  these  lines.  You 
can  tell,  however,  whether  it  is  there  or  not. 

Mr.  Adam:  What  proportion  would  be  asphaltum  and  what 
petroleum  residuum? 

Mr.  Broadhurst:  It  would  be  hard  to  determine  exactly, 
but  you  could  come  to  an  approximation. 

Mr.  Adam:    How  close  an  approximation  could -you  come  to? 

Mr.  Broadhurst:  Within  5  to  10  per  cent,  of  the  amount 
added. 

Mr.  Drake:  I  would  like  you  to  say  what  effect  it  has  on 
the  life  of  the  pavement. 
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Mr.  Broadhurst:  Other  things  being  equal,  the  life  ot  z 
pavement  containing  petroleum  residuum  is  shorter  than  that  of 
a  pavement  containing  good  maltha  as  a  flux. 

Mr.  Drake:  I  ask  the  question  because  we  have  some  pave- 
ments in  Buffalo  which  show  the  cracks  such  as  Mr.  Adam  has 
mentioned,  and  we  refused  to  accept  the  pavement;  and  the  con- 
tractor insists  that  the  cracks  do  not  injure  the  pavement  at  all. 
We  are  watching  it  very  closely,  and  any  iftformation  bearing-  on 
the  subject  would  be  of  interest. 

Mr.  Adam:  I  shduld  think  that  if  any  of  the  street  dirt 
should  get  into  the  fine  cracks  it  would  prevent  any  cohesion  of 
the  asphaltic  material. 

Mr.  Drake:  Then  it  would  ultimately  result  in  damage  to- 
tlie  pavement? 

Mr.  Adam:  I  would  take  that  view  unless  the  joints  would 
be  thoroughly  filled. 

The  President:  I  noticed  quite  a  large  number  of  cracks 
in  some  of  the  Toronto  pavements.  I  think  the  climate  here  is 
a  pretty  severe  one,  and  I  am  sure  testimony  from  Mr.  Rust — 
or  from  Mr.  Whinery,  if  he  would  speak  from  the  asphalt  stand- 
point— would  be  of  value,  as  to  the  actual  effect  of  the  crack  on 
the  wearing  qualities  of  the  pavement.  Mr.  Drake  asks  the  ques- 
tion as  to  the  effect  of  small  cracks  which  appear  in  asphalt  pave- 
ments, similar  to  those  which  are  noticeable  in  Toronto,  on  the 
wearing  qualities  and  ultimate  life  of  the  pavement. 

Mr.  Rust:  I  think  they  will  affect  the  ultimate  life  of  the 
pavement,  although  at  the  present  time  we  have  done  little  towards 
repairing  them.  It  depends;  if  the  cracks  widen  out  at  all  the 
asphalt  must  begin  to  disintegrate.  The  very  fine  cracks  I  do 
not  think  will  affect  the  pavement.  Strange  to  say,  the  cracks  which 
appear  are  on  the  streets  where  there  is  very  little  travel;  while 
on  the  streets  where  the  travel  is  moderately  heavy  there  are  no 
cracks  to  amount  to  anything.  Also,  on  the  streets  where  street 
car  tracks  are  laid  in  the  center  the  cracks  have  not  amounted 
to  anything. 
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Mr.  TillsOn:  I  think,  Mr.  President,  that  there  is  not  any 
question  but  what  these  cracks  do  affect  the  life  o!  the  pavement, 
but  the  rate  they  affect  it  depends  entirely  upon  the  climate  of  the 
city;  if  there  is  not  any  very  great  range  in  temperature  the 
cracks  do  not  do  so  very  much  harm.  The  first  experience  I  had 
with  cracks  in  asphalt  pavement  was  in  Omaha,  where  we  had  a 
variation  in  temperature  of  probably  150**  between  summer  and 
winter;  and  as  a  rule,  when  we  have  our  extremely  cold  weather 
there  is  n6  snow  on  the  ground.  , 

Of  course  these  cracks  are  caused  by  contraction,  and  when 
we  have  the  coldest  weather  we  have  the  greatest  amount  of  con- 
traction  and  the  cracks  are  the  widest.  When  the  pavements  were 
first  laid- there  they  did  not  crack  materially  until  after  they  had 
been  down  about  two  years.-  Then  the  cracks  began  to  show;  and, 
as  I  said,  in  the  winter,  as  the  cracks  begin  to  open,  especially  if 
there  is  much  traffic  on  the  street,  the  asphalt  being  hard,  the  edges 
of  the  cracks  crumble;  and  they  go  on  that  way,  crumbling  a  little 
more,  and  after  they  have  begun  to  crumble  that  way  in  the 
winter  they  cannot  close  up  in  the  summer.  If  the  frost  is  not  so 
hard  in  the  winter  as  to  cause  the  asphalt  to  crumble,  when  the 
warm  weather  arrives  the  cracks  will  close  up.  But  in  Omaha, 
in  a  good  many  cases,  we  had,  at  the  end  of  five  years,  cracks 
that  were  started  as  individual  cracks  I  suppose,  perhaps  six  inches 
wide  with  a  depression  in  the  center,  and  then  made  up  of  cracks 
approximately  parallel  to  the  central  crack;  and  those  would  have 
all  to  be  repaired  in  order  to  have  the  pavement  in  good  condition. 
In  driving  over  one  of  these  pavements  you  would  feel  the  motion 
of  the  wheels  going  in  and  out  of  these  cracks. 

Mr.  Adam:  Does  Mr.  Tillson  mean  the  cracks  which  some- 
times occur  in  asphalt  pavements,  extending  from  curb  to  curb,  or 
the  small  hair  fissures? 

^  Mr.  Tillson:  I  do  not  exactly  know  what  Mr.  Adam  means 
by  these  "small  hair  fissures."  I  mean  cracks  as  in  Omaha  that 
would  go  across  the  street ;  or,  if  there  was  a  car  track  in  the  street, 
would  go  from  the  track  to  the  curb;  and  if  they  were  frequent 
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enough — say  15  or  20  feet  apart — sometimes  there  would  be  a 
cross-crack  joining  them,  and  that  would  continue,  so  that  some- 
times the  road  would  be  divided  into  irregular  blocks. 

I  do  not  know  just  what  these  small  cracks  ar^  caused  by;  I 
do  not  believe  they  are  caused  by  changes  in  temperature.  Some 
of  them  crack  irregularly  without  anything  seeming  to  govern 
them  one  way  or  the  other. 

Mr.  Adam  :  I  was  of  the  opinion  that  when  the  asphalt  mate- 
rial does  not  contain  a  proper  amount  of  bitumen  it  is  liable  to 
crack  in  the  winter  time;  but  only  a  few  cracks  developed  in  the 
whole  block  of  1,700  feet  in  length.  In  another  street  that  was 
laid  several  years  ago,  where  the  asphalt  wearing  material  was  so 
soft  that  a  knife  blade  could  be  pushed  through  it  a  few  days  after 
it  was  laid,  there  are  now  several  large  cracks  in  the  pavement,  ex- 
tending almost  across  from  curb  to  curb.  I  was  always  of  the 
opinion  that  when  an  asphalt  pavement  was  ductile,  that  it  had  no 
tendency  to  crack.  I  would  like  to  hear  the  views  of  others  upon 
this  subject. 

The  President:  Is  there  any  further  discussion?  If  not, 
there  is  a  paper  which  has  not  yet  been  read,  but  I  tHink  it  may 
be  well  to  postpone  the  reading  of  it  until  this  evening.  I  refer 
to  Mr.  Eldridge's  paper  on  "Portlancf  Cements."  There  is  also 
a  paper  of  Mr.  Bouton's  on  the  subject  of  "Taxation  and  Assess- 
ment" to  be  read,  but  it  is  now  a  quarter  to  six  o'clock. 

Mr.  Thompson  moved,  seconded  by  Mr.  Tillson,  that  the 
reading  of  these  papers  be  deferred  until  this  evening,  and  that 
they  then  be  made  the  first  order  of  business. 

The  President  put  the  motion,  and,  on  a  vote  having  been 
taken,  declared  it  carried. 

Mr.  Tillson  moved,  seconded  by  Mr.  Fisher,  that  the  meet-, 
ing  do  now  adjourn  to  meet  at  8  o'clock  p.  m. 

The  President  put  the  motion,  and,  on  a  vote  having  been 
taken,  declared  it  carried. 
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EVENING  SESSION. 

Wednesday,  4th  October,  1899,  8  o'clock  p.  m. 

The  President  called  the  meeting  to  order. 

Paper  by  Mr.  Harold  P.  Brown,  Electrical  Engineer,  New 
York,  on  "Rail  Bonds  vs.  Water  Pipes,"  was  received  by  the 
meeting,  and  on  motion  was  ordered  to  be  printed  in  the  pro- 
ceeding^. 

RAIL  BONDS  VS.  WATER  PIPES. 

BY  HAROLD  P.  BROWN,  ELECTRICAL  ENGINEER.  NEW  YORK. 

During  the  past  year  several  cities  have  discovered  electrolytic 
troubles  of  their  own  and  in  most  cases  have  promptly  antagonized  the 
electric  railway  interests  instead  of  joining  them  to  secure  the  best 
results  for  all  concerned  with  the  least  possible  dilay  and  expense. 

This  is  unfortunate  since  deadlocks  and  lawsuits,  like  those  at  Peoria, 
111.,  are  interminable  and  vexatious.  This  Peoria  case,  by  the  way,  is 
to  be  carried  to  the  U.  S.  Supreme  Coilrt  to  establish  whether  or  not 
electric  railways  can  be  made  responsible  for  electrolytic  injury  of  water 
pipes. 

There  have  recently  been  many  consolidations  of  electric  railway 
interests  and  these  have  occasionally  done  much  to  relieve  the  water 
pipes  of  their  dangerous  load. 

A  small  electric  road  generally  cannot  afford  to  employ  a  high 
order  of  talent  either  in  engineering  or  financial  departments. 

Its  manager  is  often  satisfied  with  a  shoestring  copper  bond  and 
its  engineer,  if  it  has  one,  cannot  afford  the  expensive  testing  apparatus 
or  does  not  realize  the  importance  of  maintaining  a  return  circuit  of  Jow 
resistance. 

Though  the  consolidations  may  leave  men  of  this  class  in  charge 
of  divisions,  they  frequently  place  competent  men  at  the  head  of  the 
business  and  technical  management  and  give  thiem  ample  resources  to 
obtain  good  results.  These  men  are  anxious  to  build  lip  their  reputa- 
tions by  their  thorough  work  and  they  pay  careful  attention  to  every 
detail  that  means  economy  in  operation.  On  the  other  hand,  miserly 
reduction  of  first  cost  with  heavy  running  expenses  is  ofteil^the  policy 
of  the  small  road. 

As  a  class,  electric  railway  engineers  have  learned  that  poor  bonding 
may  double  the  cost  of  their  power  and  seriously  injure  the  water 
pipes,  and  that  ideal  conditions  are  realized  when  the  bonding  has  a 
permanent  conductivity  equal  to  that  of  the  rail. 
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Many  of  them  have  found  from  experience  that  a  copper  wire 
rivetted  into  the  rail  is  bad  at  the  start  and  grows  worse  as  time  passes. 
About  two  years  ago  this  type  of  bond  was  discredited  by  the  advanced 
men  and  thousands  of  short,  flexible  copper  bonds  were  used,  generally 
placed  under  the  angle  plate.  Tliese  were  bands  of  thin  copper  strips, 
or  cables  of  small  wires,  on  the  ends  of  which  projecting  lugs  were 
cast  or  brazed  to  form  terminals. 

Holes  ^  of  an  inch  to  %  of  an  inch  in  diameter  were  bored  into 
the  web  of  the  rail,  into  which  these  terminals  were  expanded  by  screw 
pressure  or  by  driving  a  tapered  steel  plug  through  a  hole  in  the  lug. 
The  former  method  gives  the  better  mechanical  results,  as  was  proved 
by  tests  made  by  Mr.  W.  D.  Wright,  E.  E.  of  the  Union  Railroad, 
Providence,  R.  I.  After  setting  several  of  these  types  of  bonds  in  holes 
7^  of  an  inch  in  diameter  through  a  steel  plate  ^2  of  an  inch  thick,  a 
horizontal  lever  i8  inches  long  was  attached  to  each  and  weight 
gradually  placed  upon  the  end  of  lever  until  the  friction  of  the  terminal 
was  overcome. 

The  screw-compressed  terminal  turned  with  an  average  weight  of  143 
lbs.,  while  the  terminals  with  tfiper  steel  plug§  required  but  65  lbs.  At 
first  this  seemed  a  decided  advantage  in  favor  of  screw  compression 
bonds,  but  experience  has  proved  the  opposite  for  this  bond  was  set 
so  tightly  that  all  the  motion  of  the  rail  ends  was  concentrated  upon 
the  copper  strips.  The  result  is  shown  in  accompanying  full  size  cut 
from  photograph  of  a  bond  removed  from  a  road  in  Cripple  Creek, 
Colorado,  after  but  one  year's  use  on  well  ballasted  track  with  heavy 
rails  and  tight,  well  maintained  joints.  The  cut  shows  a  bond  whose 
terminals  are  ^  of  an  inch  in  diameter  and  are  in  excellent  condition. 
There  were  originally  twelve  copper  bands  3-16  of  an  inch  wide  and  1-16 
of  an  inch  thick,  and  ten  of  these  have  parted.  Examination  shows  that 
the  ends  of  these  bands  are  crystallized.  Thousands  of  bonds  havc^ 
already  given  out  during  the  first  year's  use  and  require  replacing. 
Since  they  are  covered  by  the  angle  plate  and  the  bands  give  out  one 
by  one,  their  bad  condition  may  escape  notice  for  a  long  time,  while 
the  breaking  of  a  bond  made  of  a  single  wire  is  at  once  evident. 

The  other  bonds  having  a  poor  mechanical  joint  do  not  put  so 
severe  a  mechanical  strain  on  the  copper  wires  and  therefore  last  longer. 
But  the  looseness  that  helps  them  mechanically,  allows  moisture  to 
►  penetrate  between  the  copper  terminal  and  the  sides  of  the  hole  in 
rail,  thus  making  a  coating  of  rust  of  high  resistance  which  cuts  down 
the  carrying  capacity  of  the  bond.  It  is  evident,  as  stated  recently  by 
a  prominent  railway  manager,  that  no  engineer  would  hang  a  heavy 
door  on  hinges  made  of  flexible  copper  cable,  since  he  would  know 
that  after  a  certain  number  of  bends  the  copper  wires  .would  crystallize 
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and  break.  It  will  in  time  be  recognized  that  every  rail  joint  however 
solid  in  construction,  must  move  as  car  wheels  pass  over  it;  and  that 
any  copper  bond  however  flexible  will  soonei  or  later  break  if  fastened 
at  the  ends.  And  when  this  is  realized,  it  ^ill  be  better  for  the  water 
pipes. 

A  promising  copper  bond  has  recently  been  designed  in  which  the 
conductor  is  a  solid  piece  of  copper  %  of  an  inch  thick,  3  inches  lon^ 
and  i^  inches  to  2  inches  or  more  high. 

It  has  a  projecting  contact  cup  pressed  on  each  end  and  is  placed 
under  the  angle  plate  so  that  one  cup  touches  the  web  of  one  rail  and 
the  other  cup  the  end  of  the  adjoining  rail.  The  bond  is  held  against 
the  rails  by  a  strong  steel  spring  placed  in  each  cup  and  compressed  by 
the  tightening  of  the  angle  plate.  Each  spring  rests  on  a  disc  of  sheet 
steel  so  that  it  cannot  cut  into  the  copper,  and  gives  a  pressure  of 
about  1,000  lbs.  per  square  inch. 

This  bond  is  tightened  by  setting  up  the  track  nuts.  I  regret  to 
say  that  the  electrical  condition  of  tlie  water  pipes  at  Dayton,  Ohio,  is 
still  unsatisfactory  and  the  installation  of  cast- weld  joints  on  some  of 
the  lines  has  had  no  beneficial  effect. 

I  had  planned  to  report  to  you  the  result  of  further  electrical  tests 
in  that  city,  but  the  work  has  been  unavoidably  delayed. 

In  Evansville,  Ind.,  there  has  been  serious  damage  done  to  the  water 
pipes.  The  railways  there  plan  to  replace  any  missing  bonds  with  a  No, 
o  wire  which  is  little  larger  than  a  shoestring. 

•I  am  informed  that  they  wish  to  make  frequent  connections  between 
the  rails  and  water  pipes  in  all  parts  of  the  city,  thus  offering  every 
inducement  for  the  current  return  on  the  pipes  instead  of  on  the  rails. 
This  of  course  should  never  be  permitted. 

In  Franklin,  Ohio,  where  an  electric  line  has  been  in  operation  about 
rwo  years,  lead  service  pipes  have  been  renewed  four  times  in  .the  past 
year  in  some  places.  The  pipes  are  said  to  be  28  volts  positive  to  the 
rails  at  several  points.  Anyone  could  obtain  free  electric  power  and 
light  by  putting  motors  or  lamps  in  circuit  between  the  water  pipe  and 
the  rail. 

At  Indianapolis,  with  a  maximum  current  of  2,800  amperes  from 
the  power  house,  the  water  pipes  are  carrying  1,400  amperes  with  a 
maximum  positive  pressure  of  8.2  volts. 

This  means  more  than  150  horse  power  .at  work  to  injure  the 
pipes.  These  measurements  were  made  since  the  general  installation 
of  the  cast- weld  joints  which  are  advertised  as  good  conductors. 

Previously  under  similar  conditions,  the  highest  reading  of  positive 
pressure  was  6.8  volts.  This  shows  that  the  cast- weld  joint  is  even  a 
worse  conductor  than   the   small   copper  bonds   formerly   used   on   the 
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rails.  But  this  is  not  the  whole  story;  according  to  Mr.  Brown  ell,  who 
had  made  the  electrical  tests,  not  only  had  the  positive  charge  of  the 
water  pipes  increased  20  per  cent,  since  the  adoption  of*  the  cast-weld, 
but  the  area  in  which  the  pipes  were  in  dangerous  condition  had  been 
doubled.  The  railways,  I  am  told,  put  in  these  joints  with  the  expecta- 
tion that  they  would  prove  such  good  conductors  that  the  water  pipes 
would  be  relieved  of  their  electrical  load.  But  the  conditions  have 
been  made  much  worse  and  the  railway  has  been  sued  for  damages. 

At  Logansport,  Ind.,  the  ends  of  the  railway  return  wires  are  care- 
fully dropped  into  an  open  well.  They  might  as  well  connect  them  to 
a  hitching  post'!  I  do  not  know  what  bonds  they  use;  but  about  half  of 
their  track  is  said  to  be  without  bonds.  As  a  result,  with  only  200 
amperes  output  from  the  power  house,  the  water  pipes  are  about  iS 
volts  positive  to  the  rails.  From  many  other  cities  comes  the  same  story 
with  endless  variations;  poor  bonds  and  injury  to  pipes. 

In  conclusion  I  again  urge  the  importance  of  thorough  and  fre- 
quent electrical  inspections  of  the  water  pipes  and  friendly  consulta- 
tion with  the  railway  managers  when  dangerous  conditions  are  found 
to  exist.  And  again  I  advise  the  insertion  of  lengths  of  iron-banded 
wooden  pipes  into  the  water  mains  at  intervals  so  as  to  make  the  mains 
of  less  conductivity  than  the  rails. 

This  with  good  bonding,  suitable  and  properly  balanced  return 
wires  from  rails  and  water  mains  and  continued  electrical  tests,  will 
prevent  any  serious  trouble  from  electrolysis. 

HAROLD  P.   BROWN. 
.    120  Liberty  St.,  New  York,  Oct.  2,  1899. 

Mr,  O'Brien:  Since  we  adjourned  this  afternoon  I  have 
heard  quite  a  number  of  members  talking,  and  they  think  that 
discussions  on  the  papers  read  here  should  take  place  at  the  time, 
because  when  four  or  five  or  six  papers  are  read,  and  you  then 
undertake  to  discuss  them  all  together,  many  things  are  over- 
looked; while,  if  they  were  discussed  when  read,  a  more  satis- 
factory discussion  could  be  had.  I  now  move  that  the  papers 
be  discussed  when  read. 

A  Member:    I  second  the  motion. 

The  President:  It  is  moved  and  seconded  that  discussion 
immediately  follow  the  reading  of  each  paper. 

When  we  had  a  group  of  papers  on  one  subject,  as  in  previous 
Conventions,  and  the  discussion  was  likely  to  be  interminably 
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prolonged  so  as  to  prevent  the  completion  of  our  program,  it  was 
thought  well  to  postpone  discussion  on  each  subject  until  all  the 
papers  on  that  subject  had  been  read. 

Mr.  O'Brien:    That  would  be  all  right.  ^ 

The  President:  I  now  understand  Mr.  O'Brien's  motion 
that  discussion  immediately  follow  the  reading  of  each  paper, 
unless  there  are  a  number  of  papers  treating  on  the  same  subject. 
I  will  put  the  motion  as  I  understand  it,  although  I  think  it  is 
only  in  conformity  with  the  present  practice  of  the  Society. 

The  President  put  the  motion,  and,  on  a  vote  having  been 
taken,  declared  it  carried. 

Paper  No.  17 — "Taxation  and  Assessment*' — by  Mr.  George 
T.  Bouton,  Secretary  Street  and  Water  Commission,  Jersey 
City,  N.  J. 

Mr.  Bouton:  This  is  not  a  technical  paper.  A  year  ago  I 
spoke  at  the  Convention  on  what  I  then  thought  to  be  a  necessity 
which  existed  for  more  lay  papers  before  the  Convention.  I 
thought  it  would  attract  laymen;  and  while  the  technical  papers 
are  of  immense  value,  it  would  be  more  beneficial  if  there  were 
a  certain  percentage  of  papers  presented  which  would  be  under- 
stood by  the  laity  as  well  as  by  the  gentlemen  who  are,  by  special 
education  in  the  various  lines,  capacitated  to  prepare  papers  on 
technical  subjects.  The  paper  I  am  now  about  to  read  is  neither 
technical  nor  lengthy. 

TAXATION  AND  ASSESSMENT. 

by  qeo.  t.   bouton,  secretary  street  and  water  commission. 
*  jersey  city,  n.  j. 

Mr.  President  and  Gentlemen: 

As  a  member  of  the  Committee  on  Taxation  and  Assessment,  an 
honor  which  has  been  accorded  me  by  our  President,  I  will  beg  the 
indulgence  of  the  members  of  this  society  for  a  few  minutes,  while  I 
glance  over  a  portion  of  the  subject  indicated.  For  the  reason  that  I 
am  thrown  in  almost  daily  contact  with  the  subject  of  municipal  assess- 
ment, and  am  therefore  the  more  familiar  with  it,  I  wouldj  with  the 
permission  of  the  President  and  your  acquiescence,  confine  my  remarks 
to  that  particular  problem  of  government:  for  it  is  oftentimes  a  problem 
indeed. 
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We  will  doubtless  agree  that,  as  an  abstract  proposition,  all  assess- 
ments for  public  improvements  should  in  law  and  equity  be  based  on 
the  benefits  accruing  to  real  estate  by  reason  of  the  making  of  a  certain 
improvement,  the  cost  of  which  improvement  should  be  pro-rated  on 
the  several  properties  benefited,  and  to  the  extent  of  such  benefit;  but 
as  public  improvements  (and  I  refer  to  paving  and  sewer  work)  cost 
the  same,  whether  the  properties  benefited  are  worth  one  hundred  or 
one  thousand  dollars  per  city  lot,  the  more  valuable  property  would 
probably  be  benefited  to  the  full  extent  of  a  pro  rate  of  the  entire  cost, 
while  to  so  assess  the  less  valuable  property  would  oftentimes  resolve 
itself  into  a  practical  confiscation. 

The  law  which  governs  our  city  precludes  the  making  of  an  assess- 
ment beyond  the  actual  benefit  derived,  and  thus  at  times  the  city  is 
compelled  to  assume  a  share  of  cost,  because  the  making  of  the 
improvement  petitioned  for  appeals  to  the  governing  body  as  of  suf- 
ficient general  benefit  to  warrant  the  expenditure;  but  experience  has 
taught  us  that  the  greatest  care  should  be  observed  in  the  exercise  of 
this  prerogative  as  increasing  demands  for  partial  exemption  are 
strengthened  with  each  concession. 

I  have  heard  individuals  argue  for  the  favorable  consideration  of 
a  petition  for  an  improvement,  the  benefits  of  which  would  be  largely 
local,  and  the  making  of  which  would  result  in  the  city's  assuming 
quite  50  per  cent,  of  the  cost,  the  petitioners  admitting  that  the  improve- 
ment was  not  worth  its  cost,  but  contending  that  the  balm  of  increased 
valuation  which  time  might  produce  would  eventually  offset  the  outlay. 
I  have  heard  individuals  strenuously  insist  on  the  making  of  certain 
improvements  for  the  reason  that  their  communities  would  be  largely 
benefited,  and  after  such  improvements  had  been  completed  and  the 
assessments  levied  therefor,  I  have  listened  to  equally  strenuous  argu- 
ments from  the  same  gentlemen  in  an  effort  to  convince  the  authorities 
that  the  benefits  derived  vere  largely  general  and  that  the  city  at  large 
should  assume  the  whole  or  greater  part  of  the  cost. 

Cases  have  come  to  my  knowledge  where  petitions  comprehended 
improvements  in  localities  not  only  very  sparsely  settled,  but  where  the 
property  was  of  such  little  monetary  value  as  to  be  practically  worthless, 
where  the  pro  rate  of  cost  of  improvement  would  be  about  four  fold  in 
excess  of  the  value  of  the  property  and  where  any  accruing  benefit 
to  the  city  would  be  so  greatly  remote  and  prospective  that  even  a 
superficial  examination  of  the  case  would  warrant  a  conclusion  that  the 
interested  property  owners  desired  to  gamble  at  the  city's  expense  and 
with  the  city's  resources.  If  the  improvement  produced  exceptional 
results  their  gamble  would  be  successful;  contrariwise,  their  stake  was  a 
bagatelle. 
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It  is  safe  to  conclude  that  occassionally  all  municipal  g^overnments 
have  somewhat  similar  experiences,  but  incidents  such  as  these  should 
Dot  have  a  deterring  eflfeot  in  the  exercising  of  a  fairly  liberal  public  pol- 
icy toward  property  owners.  Every  improvement  contemplated,  not  only 
benefits  the  private  owner  but  adds  just  so  much  to  the  betterment  of 
the  city,  as  a  city,  and  the  question  resolves  itself  into  this:  Under  what 
circumstances  and  to  what  extent  should  the  city  extend  financial  aid? 

While  it  is  obvious  that  no  inflexible  rule  can  be  established  by  the 
officers  of  a  city  government  in  the  establishing  a  maximum  per  cenL 
of  cost  to  be  borne  by  the  city  at  large,  it  is  likewise  obvious  that  in 
the  removal  of  eyesores,  in  the  correction  of  evils  which  for  a  long  time 
have  asserted  themselves,  and  in  l^e  doing  of  a  work  which  is  part  of  and 
necessary  to  a  whole,  and  which  would  be  impossible  of  accomplishment 
without  municipal  aid,  a  greater  ratio  of  liberality  should  be  extended. 

Up  to  the  year  1895,  the  improvement  laws  of  the  city  of  Jersey 
City  were  cumbersome  and  the  expense  incident  to  the  making  of  an 
improvement  was  considerable  of  a  factor  in  the  total  cost,  the  natural 
results  being  that  comparatively  few  improvements  were  i>etitioned  for. 
With  the  securing  of  new  and  more  liberal  laws,  an  appreciable  reduc- 
tion in  the  expenses  theretofore  incident,  and  the  pursuance  of  a  more 
liberal  policy  toward  property  owners,  more  has  been  accomplished  in 
our  city  during  the  past  five  years  than  is  the  sum  total  of  the  showing 
for  the  twenfy  years  preceding,  while  the  percentage  of  payment  for 
assessments  levied  has  kept  pace  with  our  expectations.  Not  i  per 
cent  of  the  property  owners  assessed  have  complained  of  unequal  or 
excessive  assessment  and  as  the  result  of  the  policy  established,  the 
city  has  been  vastly  improved  and  beautified;  her  ratables  appreciably 
increased,  and  her  ability  to  hold  her  own  with  the  advanced  and 
advancing  cities  of  America  rendered  indisputable. 

A  liberal  policy,  however,  cannot  be  successfully  maintained  with- 
out the  exercise  of  great  care,  exceeding  watchfulness  and  sound  judg- 
ment. Officials  must  be  deaf  to  every  claim  for  partial  exemption  where 
the  city  does  not  receive  an  offsetting  compensation;  blind  to  every 
insistment  for  special  favor  in  which  there  is  nothing  of  benefit  for 
the  municipality;  resistant  to  every  demand  for  something  of  question- 
able utility,  else  that  which  would  otherwise  prove  a  blessing  to  a 
community,  must  result  in  the  discontent  of  the  taxpayers,  in  a  cor- 
responding lack  of  general  interest,  in  loss  of  local  pride  and  in  the 
building  of  a  monument  of  debt,  to  reduce  which  processes  of  law  must 
be  largely  resorted  to. 

The  President:  I  am  exceedingly  glad  that  Mr.  Bouton 
has    taken  up  this  subject  of  assessment  for  local  improvements. 
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The  reports  of  the  Committee  on  Taxation  and  Assessment  have 
been,  for  the  past  two  years,  confined  entirely  to  the  subject  of 
general  or  special  taxation,  but  have  not  treated  of  assessments 
for  local  improvements;  and  I  am  sure  there  is  no  one  subject 
which  is  a  more  vexed  one  and  which  causes  municipal  officers 
more  trouble.  Opposition  to  such  assessments  is  commonly 
caused  by  selfishness  and  the  fear  that  some  other  property  otvner 
on  another  street  will  get  a  little  more  for  his  money  than  the 
objector,  and  they  cause  endless  trouble  and  dissatisfaction. 

I  am  sure  we  will  be  very  glad  to  hear  from  any  gentleman 
present  on  this  subject. 

Mr.  Bernard  Saunders:  Do  I  understand  from  that  paper 
that  the  officials  have  to  settle  the  questions  of  exemptions. 

Mr.  Bouton:    Yes. 

Mr.  Saunders:    With  us  the  law  fixes  that. 

Mr.  Bouton:  In  our  city  the  officials  determine  whether  all 
or  a  portion  of  the  cost  of  an  improvement  shall  be  assessed  or 
borne  by  the  city  at  large. 

Mr.  Saunders:  Exemptions  on  local  improvements  in 
Ontario  are  settled  by  law.  The  City  Engineer  or  other  official 
has  nothing  whatever  to  do  with  settling  the  question  of  exemp- 
tions. 

Mr.  Bouton:  I  am  not  speaking  from  a  city  engineer's 
standpoint  further  than  to  certify  the  cost  to  the  proper  officials. 
Our  City  Engineer  has  nothing  to  do  with  the  matter. 

Mr.  Drake:  I  would  like  to  ask  Mr.  Bouton  if  it  is  not  the 
municipal  legislative  body  that  has  the  right  to  determine  what 
amount  has  to  be  placed  in  general  fund  and  what  in  local  fund? 

Mr.  Bouton:    Yes. 

Mr.  Drake:   It  is  not  the  individual  but  the  legislative  body. 

The  President:  Under  the  present  charter  of  the  Greater 
New  York  the  Board  of  Public  Improvements  and  Municipal 
Assembly  have  the  power  to  determine,  in  the  case  of  every  local 
improvement,  what  portion,  if  any,  of  the  expense  of  the  improve- 
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ment  shall  be  borne  by  the  city  at  large.    I  have  always  thought 
it  was  a  somewhat  dangerous  provision. 

Mr.  Saunders:    That  is  where  the  "puir*  comes  in. 

The  President:  If  there  is  any  one  thing  more  desirable 
than  another  in  apportionng  these  expenses,  it  is  consistency;  and 
consistency  is  an  impossibility  where  every  one  of  these  questions 
has  to  be  decided  separately. 

Mr.  Drake:  The  Board  of  Control  recommends  it  and  the 
Assembly  decides  it. 

Mr.  Van  Duyne:    The  city  of  Newark  and  the  city  of  Jersey 
City  are  the  two  first-class  cities  in  New  Jersey,  and  they  are  sup- 
posed to  be  working  under  general  laws,  each  being  governed 
the  same;  but  each  was  under  a  charter  before,  and  a  variety  of 
amendments  have  been  passed,  so  that  they  are  not  working 
exactly  under  the  same  laws.    The  one  matter  that  I  wanted  to 
bring  to  the  attention  of  the  Convention  is  this,  that  down  to  per- 
haps fifteen  or  eighteen  years  ago  every  cent  of  outlay  for  any 
public  improvement — such  as  opening  a  street,  paving  a  street^ 
sewering,  and  so  on — was  assessed  upon  the  property  benefited 
in   proportion   to   the   benefit;    the   assumption   being    that   no 
improvement  would  be  undertaken  that  was  not  of  benefit  equal 
to  its  cost  to  the  property.    There  came  a  time  in  the  history  of 
Newark  when  a  great  deal  of  street  opening  was  undertaken,  and 
the  so-called  benefit  assessments,  in  a  number  of  cases,  equaled 
or  exceeded  the  value  of  the  property  that  was  assessed;  and 
finally  a  decision  came  from  the  court  that  the  assessment  must 
be  for  the  peculiar  benefit.    Since  that,  so  far  as  Newark  is  con- 
cerned, the  Board  of  Works  has  power  to  order  any  work  done, 
but  the  assessing  on  the  property  goes  to  an  independent  commis- 
sion entirely,  and  the  members  of  that  commission  are  sworn  to 
assess  first  the  peculiar  benefits  on  the  property  benefited.     If 
there  is  a  balance  it  is  placed  in  the  next  year's  levy,  and  so  paid 
by  the  whole  city.    The  result  has  been  in  our  paving,  which  we 
have  been  carrying  on  quite  extensively  during  the  last  four  or  five 
years,  that  about  75  per  cent,  of  the  cost  has  been  assessed  on  the 
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property  fronting  on  the  street  paved  for  the  pavement,  and  the 
other  25  per  cent,  has  been  assessed  on  and  paid  by  the  city  at 
large. 

The  President:  The  question  of  what  is  the  benefit,  then,  is 
left  entirely  to  their  judgment — it  is  a  matter  of  individual  judg-r 
ment. 

Mr.  Van  Duyne:  Yes.  They  are  supposed  to  be  expert 
and  to  make  the  matter  a  study,  and  there  is  no  appeal  from  their 
judgment  as  long  as  they  follow  legal  principles.  They  report 
to  the  court,  and  the  court  does  not  question  their  judgment 
of  the  amount  of  benefit;  but  if  there  is  any  wrong 
principle  or  any  mistake  or  misunderstanding  that  can  be  brought 
out,  it  may  be  referred  back,  but  the  court  does  not,,  attempt  to 
determine  the  amount — ^that  must  be  finally  determined  by  judg- 
ment of  the  Commission. 

Mr.  Bouton:  I  might  say,  generally,  that  for  a  period  of  ten 
years  last  past  no  claim  of  illegality  or  of  inequality  in  assessment 
has  been  sustained  by  our  courts. 

The  President:  Is  there  any  further  discussion  on  this 
paper?  If  not,  there  is  a  paper  that  was  on  the  schedule  for  this 
morning  and  was  postponed  to  this  evening's  session.  I  refer 
to  the  paper  by  Mr.  Eldridge  on  "Some  Experiences  with  Port- 
land Cements.'' 

Mr.  W.  K.  Eldridge,  City  Engineer,  Lafayette,  Ind.,  read 
paper  No.  i8,  as  follows: 

SOME  EXPERIENCES  WITH  PORTLAND  CEMENTS. 

BY   W.    K.    ELDRroGB,   CITY   ENGINEER,    LAFAYETTE,    IND. 

The  demana  for  Portland  cements  in  all  classes  of  work  having  been 
greater  than  the  supply  for  several  years  past,  has  almost  irresistibly 
tempted  manufacturers  to  make  premature  shipments,  adulterations,  and 
otherwise  to  issue  defective  goods,  thereby  placing  an  added  '  burden 
and  anxiety  on  the  conscientious  engineer  in  his  endeavors  to  prevent 
the  use  of  unseasoned  and  otherwise  unsuitable  cements,  particularly  in 
the  construction  of  cement  sidewalks.  This  he  attempts  by  subjecting 
the  cement  before  using  to  the  usual  tests  now  universally  prescribed 
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in  all  satisfactory  specifications;  but  my  experience  of  the  past  two 
seasons  has  indicated  that  the  present  method  of  conducting-  cement 
tests  does  not  afford  the  engineer  all  the  information  he  should  obtain 
before  an  acceptance  of  the  cement.  Even  if  he  takes  the  ill-spared 
lime  from  his  other  duties  to  make  a  determination  of  the  relative  pro- 
portions of  lime,  silica  and  alumina,  he  would  probably  get  no  informa- 
tion of  other  possible  ingredients  of  an  injurious  nature^  and  be  left  as 
helpless  as  before. 

Our  tests  as  heretofore  made  are  the  usual  ones  for  fineness,  time 
of  setting,  constancy  of  volume  and  tensile  strength;  but  it  is  easy  to 
reason  from  a  comparison  of  a  number  of  results,  including  the  action 
of  the  work  after  construction,  that  such  tests  may  be  and  I  believe  arc 
at  times  more  or  less  deceptive  and  insufficient  for  perfect  safety. 

For  instance,  it  is  becoming  customary  for  manufacfurers  to  give 
artificial  age  to  their  cements  by  adding  certain  quantities  of  sulphate 
ol  lime.  It  has  long  been  known  that  an  excess  of  the  sulphate  is 
injurious  to  the  cement,  besides  concealing  certain  actions  that  a  test 
should  be  permitted  to  develop  if  it  is  to  be  reliable;  but  the  tempta- 
tion to  go  to  excess  in  order  to  send  out  a  product  that  will  pass  the 
usual  tests  without  waiting  for  the  proper  age,  or  requiring  the  extreme 
care  necessary  in  its  manufacture,  is  evidently  yielded  to  in  many  cases; 
our  experience  having  fully  shown  that  an  honestly  made  cement  not 
sufficiently  aged  will  fail  under  the  steam  or  boiling  water  test,  thus 
b'traying  its  immaturity,  while  a  reinforced  cement,  though  equally  green, 
will  pass  all  the  tests  that  so  far  are  customary. 

Any  cement  containing  more  hydrate  of  lime  than  is  necessary  for 
combination  with  the  silica  to  form  the  tri-silicate  of  lime,  runs  the 
danger,  in  proportion  to  the  excess,  of  the  conversion  of  the  free  lime 
into  the  carbonate  of  lime,  which  action  causes  the  cracking  and  seam- 
ing so  common  in  cement  walks.  The  boiling  water  test  is  intended  to 
show  this  in  a  few  hours,  while  it  would  require  a  long  period  of  time 
otherwise.  But  since  the  presence  of  sulphate  of  lime  will  enable  the 
canent  to  "boil'*  safely  (and  the  greater  the  amount  the  surer  it  will 
"bDir')»  and  further  retards  the  action  of  the  free  lime  in  the  work, 
sometimes  to  a  late  day,  all  value  in  this  test  is  wholly  lost  when  applied 
to  "doctored"  cements. 

Another  inducement  for  the  manufacturer  to  use  sulphate  of  lime 
in  dangerous  quantities,  comes  from  the  present  demand  for  very  finely 
ground,  slow-setting  cements;  and  as  fine  grinding  hastens  setting,  a 
corrective  must  be  applied,  and  if  carried  to  excess,  future  disintegra- 
tion is  sure  to  occur,  and  the  usual  tests  afford  no  warning.  A  demand 
for  high  initial  strength  is  also  called  for  in  connection  with  slowness 
of   setting,    and   these    two    qualities    are    also   hostile;    but   since    the 
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immediate  damaging  effects  of  an  excess  of  lime  necessary  to  produce 
this  high  initial  strength  are  concealed  by  the  addition  of  sulphate  of 
lime,  we  have  a  cement,  finely  ground,  slow  setting,  of  high  tensile 
strength,  but  very  dangerous  to  use. 

Having  drawn  a  sample  of  a  certain  cement  which  failed  under  the 
boiling  water  test,  I  had  the  experiment  made  of  aging  the  cement  arti- 
ficially, using  different  proportions  of  sulphate  of  lime  in  regular  progres- 
sion until  the  cement  would  endure  the  test.  No  tests  were  made  to 
determine  whether  the  cement  was  over-limed  or  simply  too  new;  nor 
was  any  determination  made  of  any  sulphate  that  might  have  been  in 
the  cement  before  maldng  our  additions.  When  more  time  permits  we 
expect  to  go  into  this  part  of  the  matter  more  deeply.  The  following 
table  shows  the  results  of  this  experiment: 

Percentage  of  sulphate 

added o  ^  i  234 

Setting  time  under 
I  ft.  1-24  in.  wire 

(minutes 7  48  94         I35         150         180 

Test  in  boiling  water o  J/^  i  2  3  4 

FaUed     Failed       Failed      Whole      Wbole      Wholf 
under         in  In  at  at  at 

1  hr.         1  br.        1^  hrs.       8  hn.       8  hra.       8  hn. 

but 
■uaplcioua. 

Tensile  strength 
(n«at) 
in  7  days 330         340         340         510         610         480 

It  was  noticed  that  the  cement  required  more  water  for  gauging  as 
the  per  cent,  of  sulphate  was  greater. 

Summarizing  the  results  of  the  experiment,  it  shows  that  the  time 
of  setting  rs  retarded  quite  uniformly  with  the  progressive  increase  of 
stilphate,  and  also  that  the  capacity  of  resistance  to  the  effects  of  boiling 
'water  was  strengthened  in  the  same  manner. 

So  we  find  that  in  this  particular  case  the  addition  of  3  per  cent  of 
Aulphate  of  lime  made  the  cement  acceptable  according  to  the  prescribed 
standard  of  tests.  If  the  cement  then  were  accepted  and  used,  it  may 
be  subject  to  one  of  three  causes  for  disintegration.  If  too  new,  or  if 
over-limed,  or  if  under-burnt,  in  either  case  the  damaging  effect  of  the 
free  lime  is  only  suspended,  its  time  of  action  only  retarded.  If  carbonate 
of  lime  had  been  added  instead,  the  effects  are  the  same,  except  that  the 
disruptive  elements  in  the  cement  may  not  show  thmselves  for  a  year  or 
more  after  being  used,  so  slow  is  their  development. 

The  detection  of  overlimed  cements  is  often  attempted  by  taking 
the  increase  in  temperature  during  setting.     This  is  a  certain  test  pro- 
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vided  th«  cement  has  not  been  "doctored,"  when  the  test  fails,  and  the 
effect  of  the  over-liming  is  retarded  for  weeks  or  perhaps  months,  but 
is  almost  sure  to  make  the  finished  work  unsound.  In  one  case,  where 
the  temperature  rose  23**  in  5  minutes,  the  a<idition  of  only  2  per  cent 
of  the  sulphate  so  changed  the  action  that  the  rise  in  temperature  was 
only  1°  in  15  minutes. 

It  seems  then  certain  that  under  present  conditions  of  manufacture 
the  rise  in  temperature  and  boiling  water  tests  do  not  insure  a  sound 
cement.     *  , 

Again,  the  tests  for  tensile  strength  show  the  progressive  action 
of  the  sulphate  of  lime  in  imparting  what  may  prove  to  be  a  meretricious 
strength  to  the  cement,  with  a  corresponding  deception  to  the  user. 

In  all  the  voluminous  literature  on  cement,  references  to  this  branch 
of  the  subject  are  meager  and  unsatisfactory,  some  of  them  being  posi- 
tively erroneous.  For  instance,  in  a  book  on  engineering  construction 
by  a  well-known  engineer  of  reputation,  and  much  used  as  a  text  book, 
the  statement  is  made  that  sulphate  of  Hme  quickens  the  setting  time 
of  cements.  The  theory  that  plaster  of  Paris,  being  a  quick-setting 
material,  imparts  this  property  to  what  it  is  mixed  with,  seems  plausible, 
but  is  denied  by  experiment.  Why  this  is  true  seems  so  far  to  be 
unknown.  The  conclusion  is  also  indicated  that  an  unusually  high  tensile 
strength  at  an  early  period  is  a  suspicious  rather  than  a  meritorious 
circumstance. 

In  this  connection,  however,  it  should  be  remembered  that  almost 
all  investigations  in  connection  with  cements  have  been  and  are  being 
made  by  chemists  in  the  employ  of  various  cement  manufacturing  com- 
panies, and  the  information  gained  by  each  is  carefully  guarded  by  their 
employers  as  part  of  their  stock  in  trade,  not  to  be  imparted  to  their 
rivals  or  customers.  The  benefits  of  the  impartial  and  independent  in- 
vestigations of  the  properties  of  the  constituents  of  asphalt  pavements, 
as  carried  on  by  the  city  laboratories  of  Washington,  Brooklyn  and 
others,  are  well  known  and  appreciated  by  the  members  of  this  society, 
and  similar  work  and  publications  from  the  same  sources  on  cements 
would  be  equally  valuable.  The  competition  among  manufacturers  to 
produce  cements  of  high  tensile  strength  has,  I  believe,  deceived  en- 
gineers into  raising  their  requirements  to  correspond,  until  the  danger 
line  has  been  passed.  One  city  has  been  raising  the  standard  each  year 
'  for  a  number  of  years,  and  parades  this  before  the  word  as  a  virtue;  but 
the  manufacturer  simply  winks  the  other  eye  and  produces  a  cement  to 
correspond.  The  composition  of  cements  and  method  of  production  are 
not  now  so  different  from  ten  years  ago  that  a  cement  honestly  and 
naturally  made  from  the  same  rock  and  clay  as  then  will  show  double 
the  tensile  strength  legitimately. 
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Authorities,  what  few  there  are,  are  much  at  variance  about  the 
amount  of  sulphate  of  lime  permiissable  in  Portland  cements'  before 
injury  is  worked,  one  insisting  on  a  limit  of  i^  per  cent,  while  another 
claims  that  8  per  cent  rs  allowable,  with  various  other  opinions  in 
between,  until  the  practicing  engineer  feels  pretty  much  at  sea  in  the 
matter.  He  is  probably  safe  in  adopting  the  minimum  requirement,  but 
with  the  risk  of  ruling  out  many  good  cements  which  overstep  that  limit, 
for  it  is  possible  that  a  safe  amount  in  one  cement  might  be  injurious  to 
another.  But  the  worst  feature  is  in  the  capacity  of  the  sulphate  to  con- 
ceal bad  qualities  in  cements  totally  disconnected  with  the  sulphate 
itf.elf.  The  question  that  confronts  him  is,  wh^re  shall  he  take  his 
stand,  and  what  can  he  do  to  protect  himself  and  his  work?  What 
benefit  is  it  for  him  to  undertake  a  tedious  and  possibly  expensive 
quantitative  analysis  of  each  sample,  if  a  permissable  limit  can  not  be 
decided  upon,  beyond  which  rejection  shall  be  obligatory?  It  might 
be  suggested  that  the  maximum  proportion  of  sulphate  of  lime  allowed 
should  not  be  so  great  as  to  prevent  "blowing"  under  the  boiling  water 
test,  if  the  cement  be  so  constituted  as  to  fail  under  this  test.  This  rule 
would  seem  to  place  the  limit  at  about  2  per  cent,  and  it  might  well  be 
less. 

If  it  would  be  possible  to  decide  this  point,  and  then  prescribe  one 
or  more  tests  that  would  be  adequate,  easily  performed  and  inexpensive, 
certainly  a  great  stride  forward  would  be  made  toward  insuring  good 
work  of  reliable  duration.  But  as  the  matter  now  stands,  such  tests  as 
it  is  now  customary  to  prescribe  in  specifications,  fail  to  assure  the 
engineer  sufficient  guaranty  that  his  work  will  endure  the  test  oi  time  and 
the  elements. 

The  idea  of  a  rough  and  ready  test  for  sulphate  and  carbonate  of 
lime  has  taken  form  out  of  some  of  our  laooratory  experiments,  and  may 
briefly  be  stated  as  follows: 

After  first  trying  the  boihng  test,  (for  if  the  cement  fail  under  this, 
it  is  rejected  by  the  terms  erf  the  specifications  anyway,)  dissolve  a 
portion  of  the  s^.mple  in  dilute  hydro-chloric  acid,  when  if  carbonate  of 
lime  be  present,  a  strong  effervescence  of  carbonic  acid  gas  will  take 
place;  and  as  the  carbonate  should  never  be  present  in  any  good  cement, 
sufficient  grounds  for  rejection  are  found  at  once.  The  solution  should 
be  perfect;  though  it  need  not  be  absolutely  clear;  and  if  there  be  a 
residue  on  the  bottom  of  the  glass,  there  is  a  strong  suspicion  of  adul- 
teration. If,  however,  nothing  suspicious  be  found  so  far,  the  solution 
may  be  filtered  and  boiled,  and  a  small  quantity  of  barium  chloride  added, 
which  will,  if  sulphate  of  lime  be  present,  cause  a  precipitate  which  can 
be  taken  as  a  measure  of  the  sulphate  for  comparative  purposes.  In 
otder  to  have  a  standard  for  comparison,  let  a  competent  chemist  take  a 
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sample  of  cement  known  to  be  reliable,  and  accurately  determine  the 
percentage  of  calcic  sulphate,  if  any,  and  then  add  enough  to  bring  it  up 
to  the  allowable  limit,  and  2  per  cent.  Then  the  quantity  o^  the  pre- 
cipitate under  barium  chloride,  may  be  preserved  by  sealing  the  beaker; 
and  if  all  future  tests  are  made  with  the  same  quantity  by  weight  of 
cement  in  the  same  size  of  beaker,  a  visual  comparison  can  be  made  with 
the  prepared  standard  close  enough  for  practical  purposes.  But  there 
is  another  danger  attending  the  use  of  Portland  cements  as  now  made, 
owing  to  their  adulteration  with  slag  cements,  or  possibly  ground  slag 
itself.  A  great  and  growing  industry  in  this  country  as  well  as  in  others 
is  the  manufacture  of  cements  from  blast  furnace  slags,  going  under  the 
name  of  ''Portland"  cements.  Blast  furnace  slag  being  a  waste  product, 
its  use  for  such  a  purpose  renders  possible  the  making  of  a  cheaper 
cement,  which,  if  as  good  as  the  regular  make,  should  not  be  kept  out 
of  use.  And  yet,  for  sidewalk  purposes,  any  engineer  having  experi- 
mented with  this  material  will  not  consent  to  take  any  more  of  it  in  side- 
walks. At  the  same  time,  it  has  its  legitimate  uses,  and  when  submitted 
to  the  regulation  tests,  it  rarely  fails  to  fulfill  all  the  standard  require- 
ments, and  a  contractor  standing  squarely  on  his  rights  and  dignity  can 
compel  you  to  let  him  use  it.  So  far  this  season  I  have  barred  it  out  of 
sidewalks  by  insisting  that  it  is  not  a  true  Portland  cement,  but  with  the 
expectation  some  day  of  having  my  ruling  contested  and  beaten.  There 
are  some  slag  cement  walks  which  appear  good  and  durable,  and 
of  a  certain  brand,  the  manufacturer  exolaining  that  he  puts  the  slag 
through  a  roasting  process  before  mixing  and  grinding;  but  I  fear  that 
the  engineer  who  accepts  even  this  cement  too  trustingly  would  lay 
himself  liable  to  a  roasting  also.  But  if  there  be  any  distinction  between 
slag  cements  for  sidewalk  use,  there  is  certainly  so  far  no  prescribed  test 
by  which  this  distinction  can  be  determined.  Ground  basic  slags  are  so 
unstable  in  their  composition,  that  they  have  to  be  kept  tightly  corked 
in  the  laboratory  to  hold  them  from  the  continuous  disintegration  which 
goes  on  during  exposure  to  the  air.  In  underground  work,  such  as 
street  and  other  foundations,  slag  cements  seem  to  give  good  results  and 
cheapen  cost;  but  in  the  case  of  sidewalks,  a  granulating  and  rubbing  off 
of  the  surface  seems  to  be  continually  going  on;  as  in  some  cases  now 
under  my  observation,  which  can  not  I  believe  be  attributed  solely  to  the 
traffic.  There  are  so  many  different  constituents  in  slags,  and  so  many 
variations  in  their  relative  proportions  in  different  slaes,  that  a  uniform 
and  reliable  product  for  such  extreme  service  as  sidewalk  use  can  hardly 
be  expected. 

It  is  only  occasionally  that  ores  and  fluxes  employed  in  blast  furnaces 
will  produce  slag  suitable  for  cement.  Also,  all  such  slags  are  devoid 
of  hydraulic  properties  unless  a  change  in  their  composition  be  effected. 
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A  common  use  for  slag  cements  which  our  experiments  are  point- 
ing to  is  as  an  adulterant  for  regular  made  Portland  cement  by  which 
the  cost  of  production  may  be  cheapened  and  output  increased  when 
demands  are  pressing.  This  was  first  noticed  in  some  of  the  German 
cements,  from  which  quite  an  appreciable  amount  of  finely  comminuted 
metallic  iron  or  steel  may  be  extracted  by  a  common  magnet,  and  the 
same  thing  was  more  recently  found  in  two  brands  of  American  made 
cement,  amounting,  even  by  this  rough  and  ready  method  of  analysis, 
to  about  one  part  in  1,000  It  may  be  that  the  particles  of  metal  them- 
selves are  not  injurious  except  to  the  pocket,  the  purchaser  buying  one  ^ 
barrel  of  useless  metal  and  999  barrels  of  cement;  but  if  such  a  complex 
and  mysterious  substance  as  basic  slag  be  present,  the  risk  remains  of 
some  one  or  more  of  its  elements  aflfecting  a  structure  such  as  a  side- 
walk exposed  to  all  the  effects  of  heat,  cold,  water,  frost,  etc.  A  sample 
of  acknowledged  slag  cement  showed  one  part  in  about  300  of  metallic 
iron,  so  that  the  possibility  remains  of  a  Portland  cement  being  adul- 
terated with  about  30  per  cent,  of  slag,  and  yet  pass  all  the  customary 
tests  and  under  the  usual  specifications  would  have  to  be  accepted. 

A  statement  of  th-e  foregoing  was  sent  to  a  prominent  New  York 
engineering  periodical,  whose  editor  gravely  advanced  the  explanation 
that  the  presence  of  iron  could  be  accounted  for  by  the  wear  of  ma- 
chinery. But  since  many  cement  plants  produce  1,000  barrels  per  day, 
any  set  of  machinery  that  can  make  a  daily  contribution  of  400  pounds 
of  its  substance  to  its  product  must,  like  the  widow's  cruse  of  oil,  nave 
tlie  miraculous  faculty  of  self- restoration  between  days. 

A  series  of  simple  tests  for  basic  slag  adulteration  may  be  carried  on 
by  anyone  with  slight  chemical  knowledge  and  little  paraphernalia.  The 
presence  of  metallic  steel  is  a  sure  indication,  as  no  such  particles  should 
be  present  in  an  honestly  made  cement.  Shake  a  little  of  the  suspected 
cement  in  a  glass  of  water,  and  stir  with  a  bar  magnet  of  fair  strength. 
On  examination,  the  pole  of  the  magnet  will  be  found  more  or  less 
covered  with  minute  sparkling  particles  of  steel  or  iron,  easily  distinguish- 
able under  an  ordinary  pocket  magnifying  glass,  and  there  will  also  be 
seen  minute  balls  or  agglomerations  of  magnetic  material  of  a  nonde- 
script character,  which  nothing  but  slag  ever  contains.  If  a  solution  of 
the  cement  with  hydro-chloric  acid  be  made,  there  will  usually  be  some 
insoluble  residue;  also,  a  strong  odor  of  sulphuretted  hydrogen,  betray- 
ing compounds  of  sulphur  of  a  possibly  dangerous  character  when  ex- 
posed to  the  air;  carbonate  of  lime,  as  betrayed  by  eflfervescence,  may  be 
present  or  absent.  The  presence  of  phosphorus,  another  element  of  basic 
slag,  may  be  ascertained  by  the  molybdate  method  as  laid  down  in  the 
publications  of  the  official  agricultural  chemists,  and  noting  a  yellow  pre- 
cipitation.* 

•Bulletin  46— Ohem.  Div.  IT.  8.  Dept  Agriculture. 
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We  have  one  sidewalk  laid  about  15  months  ago,  usingr  a  German 
Portland  cement  of  high  reputation  and  corresponding  price,  besides 
sustaining  a  high  physical  test,  which  lasted  about  ten  months  before 
showing  signs  of  cracking,  and  is  now  in  an  active  stage  of  progressive 
disintegration.  Securing  some  fragments  of  the  top  course,  I  had  the 
foregoing  tests  made  for  slag,  and  in  spite  of  the  admixture  -with  sand 
which  had  been  made  in  laying  the  walk,  all  the  characteristic  reactions 
were  obtained  except  the  odor  of  sulphuretted  hydrogen,  which  might 
be  accounted  for  by  the  total  change  of  the  sulphides  in  that  length  of 
time.  On  crushing  the  mixture  and  testing  with  the  magnet,  we  were 
still  able  to  extract  bright  metallic  steel,  though  much  of  what  was  "orig- 
inally there  had  evidently  been  oxidized.  Carbonate  of  lime  was  presem 
in  force,  also  the  sulphate  of  lime,  and  phosphoric  acid.  In  fact,  if  we 
had  continued  farther,  we  should  doubtless  have  found  that  if  there  were 
anything  in  the  world  that  ought  not  to  be  in  cement,  it  would  be  found 
in  that  cement.  It  has  been  said  that  the  Germans  waste  nothing;  if 
their  slag  is  high  in  phosphorus,  they  make  a  fertilizer;  that  which  is 
low  in  phosphorus  they  use  in  cements. 

However  the  doctors  like  it,  there  is  very  'little  satisfaction  to  an 
engineer  in  holding  a  post  mortem;  but  the  result  of  this  one  on  the 
defunct  sidewalk  in  question  might  be  stated  in  this  form: 

Dissolution  caused  by  excess  of  free  lime  contributed  by  basic  slag 
adulteration  but  concealed  and  true  prognosis  prevented  by  the  presence 
of  calcic  sulphate,  complicated  with  ferric  oxide,  various  sulphides,  phos- 
phorus, and  other  undiscovered  components  of  blast  furnace  slag. 

It  is  no  doubt  a  legitimate  business  to  engage  in  the  manufacture  of 
slag  cements;  but  to  use  the  same  as  an  adulterant  is  false  and  fraudulent, 
and  full  of  danger  to  the  user  in  his  work. 

So  far,  the  season  has  been  too  busy  to  afford  much  time  to  be 
spent  on  these  matters;  but  a  collection  has  been  made  of  various  sam- 
ples, briquettes  of  different  ages,  etc.,  and  we  hope  that  much  information 
may  result  from  more  thorough  and  leisurely  examinations  that  will  be 
of  much  benefit  to  the  controllers  of  public  works,  and  develop  methods 
for  practical  use  which  will  supplement  the  present  standard  of  tests  in 
the  direction  in  which  this  standard  now  fails.  But  it  will  be,  I  believe, 
of  greater  benefit  if  this  investigation  be  undertaken  by  a  number  of 
laboratories,  totally  disconnected  from  any  manufacturing  influences, 
whereby  one  may  supplement  another,  errors  be  mutuallv  corrected,  and 
the  increase  of  knowledge  by  the  competition  of  mind  with  mind  be 
fully  obtained. 

Until  this  be  done,  I  think  we  may  all  join  in  the  sentiment  of  a 
cement  expert,  who  remarked  that  the  more  he  learned  about  cements, 
the  less  he  was  willing  to  swear  to. 


r  ^.T      *  '       f  ,-_.-, ->    -   .-     ^    -.   - -■< -^j --., E— ,^-^— -  r 


»  •    .   ••^■ 


AMERICAN  SOCIETY  OF  MUNICIPAL  IMPROVEMENTS.  207 

The  paper  was  received  with  prolonged  applause. 

Mr.  Eldridge:  I  must  say  that  since  this  paper  was  written 
these  little  balls  were  found  to  be  the  magnetic  oxide  of  iron. 

Mr.  Sherrerd:  I  think  this  is  a  very  valuable  paper  on 
cements;  it  contains  a  lot  of  matter  that  can  hardly  be  discussed 
without  looking  it  over  carefully;  and  as  the  author  stated  he  is 
^oing  on  with  laboratory  work,  I  think  it  might  be  well  to  men- 
tion that  the  Society,  or  some  members  of  it  at  least,  will  be 
glad  to  hear  the  results  obtained  in  the  future. 

I  did  not  gather  from  the  paper  what  quantity  of  these  dan- 
gerous ingredients  the  author  thought  might  be  in  this  cement; 
that  is,  in  how  small  a  quantity  they  might  be  allowed  to  be 
present  without  being  injurious. 

Mr.  Eldridge:  The  quantity  of  sulphate  of  lime  employed 
in  the  experiment  shows  that  3  per  cent,  will  make  the  cement 
«tand  all  the  tests;  and  while  the  sulphate  itself  in  that  proportion 
might  not  be  a  dangerous  ingredient  as  to  its  presence  and  action, 
it  is  a  dangerous  ingredient  for  the  reason  that  it  conceals  the 
faulty  action  of  the  cement;  and  this  faulty  action  of  the  cement 
will  develop  afterwards  without  regard  to  the  presence  or  absence 
of  the  sulphate  of  lime. 

Mr.  Sherrerd:  You  mean  the  tests  as  usually  applied  would 
:give  an  unnatural  strength  of  the  cement.  Although  the  standard 
might  be  high,  and  the  cement  reach  it,  still  the  tests  would  not 
give  a  fair  result? 

Mr.  Eldridge:    No,  they  would  not  give  a  fair  result. 

The  President:  Are  there  any  other  questions  to  be  asked 
Mr.  Eldridge,  or  is,  there  any  more  information  to  be  contributed 
•on  this  subject.  If  not,  we  would  like  to  hear  the  paper  by  Mr. 
Rust  on  the  method  of  paving  the  spaces  occupied  by  street  rail- 
way tracks  in  Toronto. 

Mr.  Rust,  City  Engineer  of  Toronto,  read  paper  on  "Pave- 
ments Between  Street  Railway  Tracks.'' 
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PAVEMENTS  BETWEEN  STREET  RAILWAY  TRACKS. 

BY  C.  H.  RUST,  CITY  ENGINEER,  TORONTO,  CAN. 

In  1891  the  exclusive  privilege  of  operating  the  street  railways  in  the 
city  of  Toronto,  for  a  period  of  thirty  years,  was  disposed  of  to  a  com- 
pany, now  known  as  the  Toronto  Railway  Company.  The  clauses  of  the 
agreement,  made  between  the  city  and  the  Company,  that  refer  more 
particularly  to  this  paper,  read  as  follows: 

"The  purchaser  shall  maintain  the  ties,  stringers,  rails,  turn-outs, 
"curves,  etc.,  in  the  state  of  thorough  efficiency  and  to  the  satisfaction 
"of  the  City  Engineer,  and  shall  remove,  renew  or  replace  the  same,  as 
"circumstances  may  require,  and  as  the  City  Engineer  may  direct.  When 
a  street  upon  which  tracks  are  now  laid  is  to  be  paved  in  a  permanent 
manner,  on  concrete  or  other  like  foundation,  then  the  purchaser  shall 
remove  present  tracks  and  substructures  and  replace  the  same,  accord- 
"ing  to  the  best  modern  practice,  by  improved  rails,  points  and  sub- 
"structures  of  such  description  as  may  be  determined  upon  by  the  City 
"Engineer,  as  most  suitable  for  the  purpose,  and  for  the  comfortable  and 
"safe  use  of  the  highway  by  those  using  vehicles  thereon,  and  all  changes 
"in  the  present  rails,  tracks,  and  roadbed,  construction  of  new  lines,  or 
"additions  to  present  onces,  shall  be  done  under  the  supervision  of  the 
"City  Engineer  and  to  his  satisfaction." 

"(A)  In  the  event  of  the  purchaser  desiring  to  make  any  repairs 
"or  alterations  to  the  ties,  stringers,  rails,  turn-outs,  curves,  etc.,  on  paved 
"streets,  the  purchaser  shall  repave  the  portion  of  the  roadway  so  torn 
"up  at  his  own  expense." 

"11.  When  the  purchaser  desires  or  is  required  to  change  any  exist- 
"ing  tracks  or  substructures  for  the  purpose  of  operating  by  electric  or 
"other  motive  power,  approved  by  the  City  Engineer  and  confirmed  hy 
"the  Council,  the  city  will  lay  down  a  permanent  pavement  in  conjunc- 
"tion  therewith  upon  the  track  allowance  (as  herein  defined)  to  be  occu- 
"pied  by  such  new  tracks  and  substructures.  This  shall  first  apply  only 
"to  existing  main  lines  and  thereafter  to  branch  lines  or  extensions  of 
"main  lines  and  branches,  as  and  when  the  City  Engineer  may  from  time 
"to  time  recommend  and  the  City  Council  may  direct  and  require;  but 
"such  tracks  as  are  now  laid  on  a  permanently  |ormed  roadway,  must, 
"when  so  required  as  aforesaid,  be  changed  by  the  purchaser  as  herein- 
"before  provided,  without  any  change  of  roadbed  being  made,  or  any 
"expense  occasioned  to  the  city  thereby." 

Under  the  terms  of  the  Agreement  the  Company  pay  the  City  Treas- 
urer $1,600  per  annum  per  mile  of  double  track  and  eight  per  cent,  of 
tlie  gross  receipts.  When  the  receipts  exceed  one  million  dollars,  ten 
per  cent,  is  to  be  paid. 
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To  raise  the  money  for  constructing  these  permanent  pavements 
debentures  were  issued  payable  in  ten  years,  and  the  revenue  derived  from 
the  mileage  and  percentage  of  gross  receipts  is  used  to  pay  interest  and 
sinking  fund  upon  these,  the  total  amount  of  bonds  issued  up  to  the 
present  time  being  $1,210,776,  and  the  annual  payment  to  provide  inter- 
est and  sinking  fund  is  $149,136.  This  is  at  present  very  nearly  the 
amount  received  from  the  Street  Railway  Company,  but  as  these  pave- 
ments between  the  tracks  will  last  for  a  much  longer  period  than  ten 
years,  in  a  few  years  there  should  be  a  considerable  revenue  derived  from 
this  source. 

A  great  diversity  of  opinion  has  arisen  as  to  the  meaning  of  th,e 
word  "permanent,"  used  in  connection  with  pavements.  In  1888  th^s 
question  was  in  the  High  Court  of  Justice,  before  Judge  Roee,  in  a 
case  brought  by  the  Corporation  of  Toronto,  against  the  old  Toronto 
Street  Railway  Company,  and  after  a  .considerable  litigation  it  was  finally 
settled,  without,  however,  the  Judge  giving  his  opinion  as  to  the  meaif- 
ing  of  the  word  "permanent."  When  the  present  company  obtained  their 
franchise  the  interpretation  of  the  word  was  again  subject  to  a  great  deal 
of  discussion  and  in  1893  the  continuation  of  the  work  of  changing  the 
rails  by  the  company  and  the  construction  of, the  pavements  were  post- 
poned from  April  until  August,  pending  a  settlement  as  to  the  meaning 
of  this  word.  The  writer  has  always  taken  the  ground  that  in  this  case 
the  word  "permanent"  refers  to  pavements  with  a  concrete  foundation 
and  this  has  since  been  taken  as  the  meaning  of  the  word  as  mentioned 
in  these  clauses.  It  is  a  great  pity  that  this  word  should  be  so  fre- 
quently used  in  connection  with  pavements.  It  would  certainly  be  wdl 
in  future  cases  to  state  explicitly  what  is  a  permanent  pavement. 

In  compliance  with  the  provisions  contained  in  the  previously  men- 
tioned clauses,  in  the  spring  of  J892,  plans  and  specifications  for  paving 
the  track  allowance  on  King,  Queen,  Yonge  and  other  streets  were  pre- 
pared, and  on  the  28th  June,  1892,  the  Street  Railway  Company  laid 
down  a  temporary  track  on  King  Street  West  of  Simcoe  Street,  and  the 
contractor  for  the  pavements  commenced  work.  The  work  of  changing 
the  tracks  and  constructing  permanent  pavements  on  the  above  streets 
was  carried  on  continuously  until  winter  set  in  (with  the  exception  of  a 
week's  intermission  during  the  time  of  the  Industrial  Exhibition).  The 
amount  of  track  taken  up  and  felaid  this  season  was  29.9  miles.  The 
method  then  adopted  in  paving  the  track  allowance  is  shown  on  the 
sketch  attached  to  this  paper.  The  rail  adopted  by  the  Company,  and 
approved  by  the  city,  was  a  6^  inch  steel  girder  rail,  weighing  seventy 
pounds  to  the  yard  and  having  a  web  ^  inches  in  thickness  and  a  base 
of  4^  inches  wide.  A  slight  alteration  was  afterwards  made  in  the  size 
of  tfhe  base,  making  it  5  inches  instead  of  4I/2  inches.    The  rail  noW 
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weighs  about  seventy-three  pounds  to  the  yard  From  experience  since 
gained  a  heavier  section  of  rail  should  have  been  used.  The  following 
are  the  quantities  of  materials  and  weights  required  to  build  one  mile 
of  single  track: 

1 14.714  tons  of  73  lb.  rails  per  mile. 

5.8s  tons  flsh  plates,  17  lbs.  per  pair. 

z,8oo  cedar  ties. 

I  ton  of  spikes,  ^  lbs.  each. 

I  ton  of  bolts  and  nuts,  i  lb.  each. 

The  work  of  constructing  these  permanent  pavements  and  the  laying 
of  new  rails  was  carried  on  continuously  until  the  work  was  practically 
completed  in  1894,  there  being  only  a  few  extensions  constructed  since. 
In  constructing  these  new  pavements  the  Street  Railway  Company  took 
up  the  old  rails,  tamped  the  gravel  under  the  ties,  put  down  new  rails 
and  lined  and  levelled  them  and  the  paving  contractor  did  the  rest  of 
the  work. 

It  may  be  of  some  interest  to  give  the  amount  of  work  done  in  each 
year,  t^e  average  cost  per  lineal  foot  (the  width  paved  being  15  feet 
for  double  track),  the  average  rate  of  progress  per  day  and  the  different 
classes  of  paving  material: 

1892 — 29.9  miles  single  track  cost $3^>555-00 

1893 — 26.1  miles  single  track  cost 392,030.00 

1894 —  9.8  miles  single  track  cost ii6,5>42.6i 

Average  cost  per  lineal  foot  of  double  track  for  the  different  classes 
of  pavement,  during  these  years,  was : 

Asphalt $5.23 

Granite 2.43 

Brick 4.21 

Cedar  Block 3.83 

This  covers  cost  of  stone  or  scoria  toothing,  but  where  granite  was 
used  the  contractor  was  allowed  to  relay  the  blocks  that  were  on  the 
street. 

Average  amount  done  per  day  was: 

Asphalt ^. . .  .131  lin.  ft  double  track 

Granite 56  lin.  ft  double  track 

Brick 73  lin.  ft  double  track 

Cedar  Block 96  lin.  ft.  double  track 

In  1894  on  McCaul  Street  the  method  of  construction  was  slightly 
altered,  in  as  far  as  the  system  of  laying  the  granite  or  scoria  toothing. 
It  was  found  that  when  the  blocks  were  laid  as  headers  and  stretchers 
that  .the  water  lodged  next  the  block  and  assisted  in  destroying  the 
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asplhalt  To  prevent  this  it  was  decided  to  lay  scoria  blocks,  4  in.  by 
5  in.  by  9  in.,  parallel  to  the  rail  and  then  lay  the  asphalt.  The  practice 
had  been  to  lay  the  first  six  inches  of  concrete  up  to  the  bottom  of  the 
rail,  then  lay  the  scoria  blocks  in  mortar  and  finally  put  in  the  remainder 
of  the  concrete.  On  this  street  a  change  was  also  made  in  this  respect. 
The  whole  of  the  concrete  was  put  in  at  once  and  while  still  wet  scoria 
blocks  were  pounded  into  it  and  left  to  consolidate  with  the  concrete 
before  the  asphalt  was  laid  down.  In  any  extension  constructed  since 
1895  wooden  ties  have  been  d!ispensed  with  and  steel  tie  bars,  2  in.  by 
^  in.  placed  6  ft  apart  are  used,  the  rails  being  laid  on  a  solid  bed  of 
concrete  8  in.  in  depth  by  20  in.  wide.  This  method  of  construction  is 
much  superior  to  the  first  type  adopted  and  is  largely  used  in  .other 
cities.    A  sketch  is  attached  showing  manner  of  construction. 

After  an  experience  of  six  years  of  the  different  materials  used,  it 
is  evident  that,  with  the  conditions  existing  in  Toronto,  asphalt  is  not 
a  suitable  paving  material  to  be  used  between  street  railway  tracks.  After 
having  been  down  only  four  jrears  the  asp^halt  commenced  to  disin- 
tegraite.  This  was  at  first  more  noticeable  where  the  asphalt  joined  the 
toothing  but  it  was  not  long  before  the  rest  of  the  material  between  the 
rails  commenced  to  wear  into  holes.  This  was  due  probably  to  the 
following  causes:  The  lack  of  proper  foundation  under  the  ties,  which 
was  shown  by  the  settlement  of  the  rails  in  several  places;  the  impos- 
sibility of  properiy  tamping  the  asphalt  between  the  toothing,  and  the 
constant  watering  of  the  asphalt,  rendered  necessary  by  the  dust  caused 
by  the  passage  of  the  cars,  and  also  by  climatic  conditions.  Upon  King 
Street,  whidh  was  the  only  asphalt  pavement  laid  without  toothing,  a  rut 
was  soon  formed,  rendering  necessary  constant  repairs.  The  fact  of 
the  lip  of  the  rail  not  being  quite  as  high  as  the  head  and  the  gauge  of 
the  track  being  4  ft.  10^  in.  instead  of  4  ft.  8J^  in.  probably  had  a  great 
deal  to  do  in  forming  this  rut. 

As  previously  mentioned  the  first  pavements  were  laid  in  1892,  and 
?n  1897  it  became  necessary  to  commence  tearing  up  the  asphalt  and 
replacing  it  with  granite,  scoria  or  brick,  depending  upon  the  amount  of 
travel  upon  the  street.  By  1900  all  the  asphalt  between  the  rails  will 
have  been  replaced  by  a  more  permanent  material.  Up  to  the  present 
time  seven  and  one-half  miles  of  this  work  have  been  done.  As  these 
asphalt  pavements  were  guaranteed  for  five  years  arrangements  were 
made  with  the  contractors  whereby  they  substituted  brick  for  this  asphalt 
and  were  paid  $1.50  per  square  yard,  but  afterwards  when  the  guarantee 
expired  the  price  paid  for-  substituting  scoria  for  asphalt  averaged  about 
$2.40  per  square,  yjard.  This  includes  taking  up  the  old  asphalt  and  also 
4  in.  of  concrete.  The  amount  of  money  spent  up  to  the  present  time 
in  substituting  a  more  permanent  material  than  asphalt  is  $137,340.19.    In 


212  SIXTH    ANNUAL   CONVENTION 

putting  in  blocks  in  place  of  asphalt,  th«  asphalt  was  first  taken  off  and 
tfhen  the  concrete  had  to  be  picked  out  so  as  to  afford  room  for  the 
blocks,  which  were  bedded  on  a  cushion  of  sand.  Fortunately  on  most 
of  the  streets  the  concrete  was  put  in  between  the  rails  just  to  a  deptb 
of  four  inches  and  it  was  not  a  very  difficult  operation  to  take  this  out. 
Granite  is  no  doubt  the  most  durable  material  to  use  between  street  rail- 
way tracks  but  owing  to  the  very  strong  opposition  of  the  cyclists  to  this 
material  not  so  much  of  it  was  used  as  tfhe  Department  would  have 
liked  and  scoria  blocks,  imported  from  England,  were  used  instead.  On 
streets  where  there  was  not  a  great  deal  of  travel  Canadian  paving  bricks 
were  used.  Cement  grout  was  almost  entirely  used  for  this  work,  al- 
though some  filling  was  done  with  paving  pitch  but  cement  was  found 
to  be  the  most  satisfactory.  Owing,  however,  to  the  impossibility  of 
stopping  street  car  traffic  while  this  work  was  in  progress,  it  was  very 
difficult  for  the  filling  to  become  properly  set.  On  King  Street,  during 
the  past  summer,  where  we  were  substituting  scoria  block  for  the  asphalt, 
a  portion  of  the  pavement  between  the  tracks  was  laid  w?th  concrete.  It 
has  been  down  now  some  two  months  but  not  long  enough  to  know 
the  result. 

Mr.  Fisher:  The  paper  by  Mr.  Rust  is  an  exceedingly  inter- 
esting and  valuable,  contribution.  The  relations  between  the 
railway  corjipany  and  the  city  are  more  favorable  to  satisfactory 
work  than  in  most. other  cities.  I  have  alluded  to  the  conditicms 
existing  in  Rochester,  N.  Y.,  and  will  now  call  attention  to  a  few 
extracts  frgm  our  specifications  relating  to  permanent  pavements 
in  the  space  occupied  by  the  railway  tracks.  Two  plans  are  fol- 
lowed: 

1.  Tie  Construction.  This  method  is  adopted  w^hen  a  possis: 
bility  of  any  settlement  exists,  as  over  a  new  sewer.  Wooden  ties, 
spaced  two  feet  center  to  center,  are  used. 

2.  Concrete  Foundations  Under  Rails.  No  wooden  ties  are 
used  in  this  method.  Old  rails  4^^^  inches  high  are  used  as  ties 
to  hold  the  rails  in  position  and  to  anchor  the  track  to  the  concrete 
beam.  These  rails  are  spaced  six  (6)  feet  center  to  center. 
In  some  streets  every  third  rail  extends  across  both  tracks. 

The  rail  adopted  is  a  full  grooved  girder  rail  9  inches  deep  f6r 
stone  pavements,  and  6  inches  for  brick.  We  do  not  think  it 
advisable  to  lay  asphalt  between  the  rails.  We  lay  it  against  the 
outside  rail  and  prefer  this  to  toothing  when  the  rail  has  a  soKd 
foundation. 
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EXTRACTS  FROM  SPECIFICATIONS  FOR  STREET  PAVING- 
ROCHESTER,  N.  Y. 

In  case  that  portion  of  a  street  occupied  by  the  tracks  of  the  street 
railway  company  is  included  in  the  work  to  be  done  by  the  contractor, 
the  contractor  will  remove  the  present  pavement  from  between  the  rails 
and  tracks,  so  thaJt  the  railway  company  can  remove  the  tracks. 

After  the  remo\'al  of  the  tracks  by  the  railway  company,  the  excava- 
tion of  the  portion  of  the  street  occupied  by  the  tracks  shall  be  made  ot 
such  depth  and  width  as  to  allow  in  the  case  of  wooden  tie  construction 
a  clear  space  of  5  ixKhes  under  6  inches  at  the  ends  of  the  ties  for  con- 
crete, the  remainder  of  the  excavation  shall  correspond  to  that  required 
for  the  pavement  in  the  remainder  of  the  street 

The  railway  company  will  then  lay  and  adjust  its  tracks  to  grade. 
The  tracks  will  be  supported  on  blocking  until  the  concrete  is  put  in. 

The  contractor  shall  then  clear  out  any  earth  that  may  have  fallen 
into  the  excavation  and  proceed  to  fill  the  space  under,  around  and  top 
of  the  ties  with  concrete  made  with  natural  cement  or  with  Portland 
cement  as  may  be  specified.  The  concrete  sfhall  be  carefully  tamped 
under  and  around  the  ties  and  the  surface  left  —  inches  below  the  top 
of  the  finished  pavement.  This  concrete  shall  be  put  in  at  the  same  time 
as  the  concrete  under  the  adjoining  pavement,  or  if  not  possible  to  do 
so,  shall  be  properly  connected  therewith  as  directed.  The  work  shall 
be  so  done  as  not  to  disturb  the  grade  of  the  tracks  and  also  to  afford  a 
uniform  support  for  the  tracks.  The  concrete  S'hall  be  carefully  tamped 
under  the  raib  between  the  ties.  The  railway  company  will  furnish  such 
inspectors  and  assistants  in  tamping  as  they  deem  necessary. 

CONCRETE  FOUNDATIONS  UNDER  RAILS. 

In  case  a  concrete  foundation  with  iron  ties  is  specified  for  the  rail- 
way tracks,  the  contractor  will  remove  the  present  paving,  so  as  to  allow 
the  railway  company  to  remove  the  tracks.  The  contractor  will  then 
make  the  excavations  necessary  to  allow  the  concrete  foundation,  tile 
drains  and  gravel  filling  to  be  put  in.' 

Under  the  concrete  foundation,  about  one  foot  outside  of  the  out- 
side rails  of  the  railway  tracks,  there  is  to  be  laid  a  three-inch  fann  tile 
in  coarse  gravel,  with  joints  covered  with  gunny  cloth,  laid  for  full  length 
of  the  improvement  and  connected  with  surface  sewers  or  manholes. 
The  depth  of  this  tile  shall  be  two  and  one-ihalf  feet  below  the  grade  of 
the  finished  pavement. 

The  tile  drain  shall  be  covered  with  coarse  gravel  for  a  width  of 
six  inches  and  to  the  bottom  of  the  concrete  foundation  under  the  asphak 
surface. 
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larse  fp^vel  foundation  sixteen  in 
a  be  placed  under  the  concrete 
il-way  tracks. 

ortland  cement  concrete  foundati 
■ings,  mixed  in  the  proportion  o 
id,  and  six  (6)  parts  stone,  shall 
xteen  feet,  in  the  middle  of  thi 
t  and  under  the  tracks  of  the  sti 
.  portion  under  the  outer  rails  si 
the  rail  for  a  width  of  sixteen 
;r  rails  the  depth  shall  be  the  sa 

inches.  The  remainder  shall  l 
ipany  will  iumish  and  locate  sue 

devices  as  the  City  Engineer  dee 
and  the  contractor  shall  put  in  i 
i  clamps  in  the  location  and  ai 

contractor  shall  also  tamp  undei 

and  thoroughly  grout  the  sami 
I  oement  and  two  pait^  clean,  shai 
miform  bearing  for  the  rail. 

street  railway  company  will  fun 
tamping  as  they  deem  necessary. 

top  of  the  concrete  shall  be  leEt 
le  grade  of  the  finished  pavemen 

contractor  shall  fill  the  space 
s  shown  on  plan,  with  fine  concr 
1  cement,  3  parts  sand,  and  5  par 

.  Drake:  It  might  be  intere: 
e  had  in  Buffalo.  We  fount 
between  the  tracks  with  stoni 
the  stone  block  pavement  be 
:  the  asphalt  would  not  stand  1 

,  Saunders:     How  do  the  b 

.  Drake:  They  do  not  pay 
3  dictate.     There  is  pienty  oi 

.  Tillson:  I  would  hkc  to 
isphalt  between  the  tracks  has 
s  were  laid  on  a  concrete  bea; 
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Mr.  Rust:  On  Avenue  Road,  about  five  years  ago,  the  first 
street  was  constructed  with  concrete  beams,  arid  the  asphalt  is 
no  doubt  much  better;  but  I  notice  that  there  are  now  some  slight 
hollows  forming.  I  think  that  is  largely  caused  by  watering,  and  I 
think  it  will  be  only  a  few  years  till  that  will  become  disintegrated. 
Of  course,  the  concrete  beam  is  a  much  better  form  of  construc- 
tion, but  there  vs  very  little  travel  on  Avenue  Road — it  is  a  street 
in  the  outskirts  of  the  city.  Mr.  Whinery,  I  think,  can  give  us 
something  interesting  about  asphalt. 

The  President:    We  will  be  very  glad  to  hear  Mr.  Whinery. 

Mr.  Whinery:  Mr.  President,  as  I  said  to-day,  it  is  very 
kind,  indeed,  to  ask  me  to  speak  on  these  subjects;  but,  without 
going-^  into  detail,  I  hardly  think  it  would  be  proper  for  me  to 
take  part  in  the  discussion  here,  and  I  shall  be  very  glad  indeed 
if  you  will  excuse  me. 

Mr.  Fisher:  The  practice  in  Rochester  with  regard  to  asphalt 
pavements  in  streets  having  street  car  tracks  is  as  follows:  We 
pave  with  medina  block  stone  between  the  rails  and  the  tracks, 
and  bring  the  asphalt  up  to  the  outside  rail.  We  have  no  difficulty 
with  the  asphalt  on  what  we  call  permanent  foundations  for  the 
railroad  tracks;  but  in  other  streets  where  the  tracks  are  not  laid 
on  a  permanent  foimdation  we  put  in  a  toothing  of  medina 
stone  laid  in  two  good  courses.  By  permanent  foundation  I  mean 
a  concrete  foundation  either  directlv  under  the  rails  or  under  and 
around  the  ties. 

The  President:  If  there  is  no  further  discussion  on 
this  subject  we  will  pass  to  the  next  on  the  program,  which 
is  the  report  of  the  Committee  on  Water  Works  and  Water 
Supply,  by  Mr.  M.  R.  Sherrerd,  Chairman  of  the  Committee. 

Mr.  M.  R.  Sherrerd,  Engineer  and  Superintendent  Water 
Department,  Newark,  N.  J.,  read  paper  on  "Water  Works  and 
Water  Supply,"  as  follows: 
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REPORT  OF  COMMITTEE  ON  WATER  V 

SUPPLY. 
to  the  auerican  society  of  municipal  lui 

Gentlemen; 

Your  Committee  on  Water  Works  and  W 
ing  tlie  question  of  the  collection  of  data  for 
too  broad  for  a  detailed  analysis,  and  the  intelli 
collected  from  answers  to  circular  letters  depenc 
upon  a  thorough  knowledge  of  local  conditions, 
ndt  to  approach  the  subject  in  that  manner, 
indulgence  in  presenting  (or  your  consideratic 
Water  Supply  question  of  a  general  nature. 

Among  the  many  subjects  let  us  select  at 
Municipal  Ownership  and  the  Reduction  oif  W. 


As  regards  other  public  utilities  some  qi 
Ownership  may  be  raised,  but  it  is  almost  u 
every  city  should  own  its  Water  Supply,  and  o 
is  of  municipal  officers,  we  venture  to  assert,  ca 
question  being  raised  on  this  point, 

A  municipal  corporation  certainly  ought  ti 
city  the  profits  which  a  private  corporation  wou 
holders,  and  to  give  its  citizens  the  benefit  of 
the  cost  of  distributing  it. 

Many  of  our  cities  are  so  situated  that  the 
Water  Supply  for  their  growing  needs  is  becon 
tion.  Ad\'antage  is  being  taken  of  this  situatio] 
financiers,  and  unfortunately  by  scheming  corj 
often  tardy  action  of  our  municipalities,  thei 
Water  Supplies  are  being  procured  by  these 
unavailable  supplies  are  unloaded  upon  munii 
methods — We  believe  it  is  well  to  sound  a  not 
mend  that  city  officers  having  charge  of  the  V 
consider  well  the  future  outlook  and  urge  pro; 
present  supply  and  provide  for  that  which  may 

REDUCTION   OF   WASTE. 

To  conserve  the  supply  lh>e  reduction  of  wa 
without  exception  the  reports  of  Water  de; 
decrease  oi  the  reckless  waste  of  water  folio 
meters — It  will  not  be  out  of  place  to  give  you 
the  Chairman  of  this  Committee  in  his  endeavi 
his  Board,  to  reduce  the  waste  of  water  in  New 
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In  1898,  with  10%  of  the  Services  metered,  the  metered  takers  used 
12%  of  the  supply  and  paid  approximately  28%  of  the  revenue.  The  city 
for  public  service — fires  and  drinking  troughs — used  approximately  5% 
oi  the  total  quantity,  the  Water  Department  receiving  an  equivalent  of 
4%  of  its  revenue  by  taxation,  while  the  quantity  chargable  to  unmetered 
consumers  and  waste,  anuounted  to  83%  of  the  water  delivered  to  the 
reservoirs  and  paid  only  68%  of  the  revenue. 

During  May  of  this  year  the  compulsory  introduction  of  meters  was 
undertaken  by  the  city  at  its  own  expense  for  the  meters  and  the  labor  of 
setting  them — A  careful  house  to  house  inspection  embracing  a  notice 
to  repair  leaky  fixtures  was  made.  The  horse  drinking  troughs  (about 
forty  in  number)  were  provided  with  float  valves  set  to  run  slightly  to 
mainibain  fresh  water  at  all  times,  but  only  to  run  full  force  when  drawn 
down  by  use.  At  this  time  all  factories  and  a  few  other  places  had  meters — 
There  being  about  3,200  meters  out  of  a  total  of  32,000  taps  or  10%  of 
the  services  being  provided  with  meters — During  May,  June,  July  and 
August,  meters  were  set  at  the  expense  of  the  Water  Department  on 
3%  of  the  taps,  selecting  the  wasteful  consumers  (principally  saloons, 
tenement  houses  and  business  pla-ces). 

The  result  has  been  a  lowering  of  the  consumption  nearly  15% — 
under  the  daily  average  consumption,  as  shown  by  a  comparison  with 
corresponding  months  in  previous  years.  Expressed  in  million  gallons 
per  day  as  follows: 

1896. 
22.9 
23.0 

Perhaps  one-fifth  of  the  above  reduction  can  be  attributed  to  the 
special  inspection  and  the  change  in  the  watering  troughs  but  by  far 
the  greater  part  is  due  to  the  new  meters.  This  corresponds  to  a  reduc- 
tion of  the  consumption  from  no  to  about  95  gallons  per  capata  and 
during  the  months  of  heavy  draught. 

The  larger  European  cities  maintain  their  water  supplies  upon  the 
basis  of  25  gallons  per  capata.  American  cities  (and  according  to  report 
Toronto  though  English  in  some  respects  is  American  in  this)  are  more 
lavish  in  their  use  of  and  arrangements  for  using  water,  but  the  experi- 
ence of  cities,  even  in  this  country,  where  a  general  use  of  meters  obtains, 
shows  that  all  legitimate  use  of  water  and  the  allowance  for  unavoidable 
waste,  is  amply  furnished  on  the  basis  of  from  fifty  to  sixty  gallons  per 
capata  per  day. 

It  should  not  be  overlooked  that  the  reduction  of  the  consumption 
materially  increases  the  pressure  and  fire  service,  thereby  materially 
reducing  the  yearly  outldy  for  increasiing  the  size  of  feeder  mains.    The 


July.   . 
August . 


1895. 
21.3 


1897. 

1898. 

1899. 

25.1 

28.4 

26.3 

24.6 

29.4 

25.5 
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amount  of  money  usually  spent  on  layit 
applied,  in  most  of  our  cities  in  the  i 
a  period  oJ  five  or  six  years,  not  Mily 
throughout  the  city  (not  the  case  with 
section)  but  would  prolong  for  that  t 
pone  the  purchase  of  new  pumps  and  e 

The  President:  The  next  ite 
trated  talk  on  a  very  interesting  pie 
,  some  time  in  progress  in  the  city  o 
Mr,  Hazen  has  come  here  froin  Ne 
to  describe  this  to  us.  I  am  sorrj 
from  this  afternoon  has  kept  Mr. 
therefore,  without  further  preface, 
of  introducing  to  you  Mr.  Alien  H 
New  York,  and  the  designing  ant 
Alljany  Fihration  Plant. 

Mr.  Hazen:  Mr.  President  a 
jnission  I  will  show  a  few  pictures 
snap  shots  which  I  have  taken  of 
nected  with  them — and  will  say  a  fc 
of  the  filtration,  as  I  judge,  from 
some  of  the  delegates  are  not  fami 

The  earliest  supply  of  water  ol 
from  wells.  These  wells,  as  the  popi 
and  more  polluted,  and  the  effect 
people  who  used  them  is  not  diffit 
Wells  were  finaly  abandoned  for  rr 
of  their  unhealthfulness,  which  was 
because  enough  water  could  not  1 
river  waters  were  substituted  for  w 
in  their  physical  characteristics  ve 
had  been  clear  and  colorless;  the 
often  colored.  Efforts  were  made  i 
the  impurities  from  the  river  water 
in  physical  properties  to  well  wat 
purification  were  directed  excliisii 


R*^ 


AMERICAN  SOCIETY  OF  MUNICIPAL  IMPROVEMENTS.  219 

water.  The  beginning  of  modern  water  purification  may  be  said 
to  date  from  the  year  1829 — seventy  years  ago — ^when  James 
Simpson  constructed  for  the  Chelsea  Water  Company  of  London 
a  filter  which  successfully  filtered  the  water  of  the  Thames. 
I  will  now  proceed  to  show  you  the  slides  of  which  I  have  spoken. 

Mr.  Hazen  then  gave  a  large  number  of  very  interesting 
views,  giving  a  graphic  verbal  description  of  each  picture  as  it 
was  cast  on  the  sheet.    (Applause.) 

The  President:  I  am  sure  we  have  all  enjoyed  Mr.  Hazen's 
talk  very  much  on  this  interesting  work.  Are  there  any  questions 
which  the  members  would  like  to  ask  him?  I  would  like  myself 
to  ask  Mr.  Hazen  how  long  it  is  after  the  filter  is  put  in  operation, 
or  clean  sand  is  put  on,  before  it  is  necessary  to  remove  the  sand 
for  cleaning. 

Mr.  Hazen:  We  expect  to  take  off  about  half  to  three- 
quarters  of  an  inch  at  a  time,  perhaps  once  in  a  month  on  an 
average,  which  will  be  twelve  times  a  year,  say  eight  inches  a 
year;  and  after  a  year  perhaps  we  will  replace  the  sand  which  has 
been  washed,  bringing  the  flow  of  the  filter  back  to  its  original 
level.  The  sand  is  sufficiently  deep  to  allow  for  a  foot  or  more 
to  be  taken  off  before  it  is  replaced  without  any  danger  to  the 
purity  of  the  supply. 

Mr.  Thompson:  Mr.  Hazen  has  put  himself  to  considerable 
trouble  and  inconvenience  in  giving  this  talk  to  the  association, 
and  I  would  therefore  move  that  the  association  offer  Mr.  Hazen 
a  vote  of  thanks  for  his  interesting  talk. 

A  Member:    I  will  second  that  motion. 

The  President:  It  has  been  moved  and  seconded  that  the 
Society  offer  Mr.  Hazen  a  vote  of  thanks  for  his  kindness  in 
giving  us  this  talk  to-night.  I  take  great  pleasure  in  putting  the 
motion. 

The  President  put  the  motion,  and,  on  a  vote  having  been 
taken,  declared  it  carried,  and  tendered  the  thanks  of  the  Society 
to  Mr.  Hazen. 
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Mr.  Ames:  I  had  a  question  last  night  to  ask,  but  did  d« 
ask  it;  I  want  to  ask  it  now. 

Mr.  Ilenzenberg,  in  speaking  about  Milwaukee,  said  that  ther 
made  very  little  allowance  for  pipe  leakage.  I  would  like  to  ask 
what  the  pipe  leakage  is  likely  to  amount  to  in  a  water  work5 
system. 

The  President:    Do  you  mean  an  old  or  a  new  system? 

Mr.  Ames:  I  would  like  to  have  some  idea  as  to  what  that 
may  amount  to  in  the  different  systems.  The  reason  I  ask  this 
question  is  that  I  went  to  our  reservoir  and  stand-pipe  last  fall 
with  the  idea  of  determining  the  amount  of  waste  that  might  be 
going  on.  We  had  the  pumps  stopped — it  was  between  the 
hours  of  midnight  and  2  or  3  o'clock  in  the  morning,  so  that  there 
should  be  very  little  legitimate  consumption — and  the  result  oi 
our  measurement  was  that  the  water  was  leaking  in  the  system 
at  the  rate  of  abont  8,000,000  gallons  per  day;  the  amount  trf 
water  being  pumped,  according  to  the  pump  counters,  was  about 
14,000,000  gallons.  I  wondered  if  there  would  be  a  large  pro- 
portion of  that  waste  that  would  be  due  to  pipe  leakage. 

Thk  President:  Can  anybody  give  Mr.  Ames  any  informa- 
tion as  to  the  leakage  from  mains  in  different  cities? 

Mr.   Sherrerd:     The   question  came  up  for  consideration 
recently  in  New  York  city,  and  it  was  variously  estimated  at  from 
15  to  60  per  cent,  of  the  supply,  depending  considerably  upon 
the  age  of  the  system.     In  my  opinion,it  is  cert; 
importance  to  water  works  that  the  distribution 
different    cities    should    be    divided    into    sectior 
located  on  the  main  feeders  in  the  different  seci 
manner  as  to  enable  an  engineer  to  determine  e: 
waste,  in  order  that  large  leaks  may  be  discovered 

The  President:  I  believe  tlie  system  in  whic 
was  fifty-six  or  fifty-seven  years  old,  and  such  wa 
to  increase  quite  rapidly  with  age. 

Mr,  Sherrerd:    Do  von  mean  in  lower  New 
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The  President:    Yes,  in  lower  New  York. 

Mr.  Sherrerd:  I  have  heard  that  statement;  but  I  have 
heard  people  who  worked  on  the  main  in  the  city  say  that  the  pipe 
is  extremely  tough  and  that  the  question  of  age  does  not  appear 
to  bear  that  proportion  to  the  leakage  which  it  has  been  made 
to  appear  to  do.  It  was  said  the  pipe  that  supplied  lower  New 
York  was  so  old  that  the  leakage  was  very  great.  I  believe  you 
refer  to  that,  Mr.  President. 

The  President:    Yes. 

Mr.  Sherrerd:    I  believe  it  was  estimated  at  from  15  to  60 
per  cent 

« 

Mr.  Ames:  I  am  going  a  little  farther.  The  water  pipe  sys- 
tem at  present  in  Grand  Rapids  is  not  very  old.  We  had  at  one 
time  about  twenty  miles  of  Wykoff  pipe. '  That  pipe  in  its  later 
years  used  to  split  frequently  but  it  would  always  show  on  the 
surface  of  the  ground  where  the  split  was,  so  that  when  we  came 
to  replace  the  wooden  pipe  with  iron  the  superintendent  did  not 
consider  it  essential  to  test  the  joints  by  pressure  before  covering, 
because  of  the  fact  that  the  leaks  had  always  shown  themselves 
previously;  so,  very  little  of  it  has  been  tested.  We  have  begun 
testing  our  pipe  this  fall,  and  the  third  piece  of  pipe  that  was 
tested  leaked.  In  putting  the  meter  on  the  pipe  to  determine  the 
amount  of  leakage  going  on  in  a  quarter  of  a  mile  of  pipe,  we 
found  there  was  about  five  cubic  feet  an  hour,  and  yet  it  did  not 
show  vp  on  the  surface  of  the  ground  at  all  and  with  the  small 
pump  he  was  testing  with  it  was  impossible  to  get  it  to  the  surface 
with  a  60-pound  pressure. 

Mr.  Sherrerd:  I  should  have  added,  with  regard  to  the 
New  York  system,  that  one  cause  of  the  large  leakage  there  that 
is  undetermined  is  due  to  the  large  dock  frontage  in  the  old  part 
of  the  city,  the  entire  lower  part  of  the  city  being  surrounded 
by  water.  Any  leaks  occurring  can  not  easily  be  found,  and  are, 
no  doubt,  allowed  to  run  for  long  periods  without  detection. 

Mr*  Benzenberg:  It  seems  to  me  that  when  indications 
show  that  there  is  a  large  leakage,  it  is  well  to  look  ior  some  other 
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source  than  leakage  through  pip 
the  amount  of  water  that  is  likely 

number  of  such  leaks  necessary  to  make  or  represent  8,000,000 
gallons  of  vi-ater  a  day,  you  will  soon  come  to  the  conviction  that 
that  amount  of  water  is  not  likely  to  leak  through  pipe  joints 
unless  the  openings  are  very  large,  when  the  water  will  be  forced 
through  in  such  volume  as  to  indicate  itself  upon  the  surfoce — 
unless  there  be  a  direct  connection  with  the  sewers. 

I  think  some  experiments  and  tests  were  made  in  some  of  the 
cities  in  New  England,  where  nearly  all  of  the  services  fiad  been 
metered;  and  the  entire  supply  through  the  distribution  system 
was  also  metered,  and  in  that  manner  perhaps  the  most  accurate 
determination  could  be  arrived  at — more  so,  certainly,  than  in 
any  other  way,  the  water  being  metered  at  both  the  inlet  and  the 
numerous  outlets.  If  I  am  not  mistaken,  in  two  cases,  the  wastage 
was  considered  in  one  instance  at  16  per  cei>t.  as  abnormally  high, 
sufficient  to  warrant  an  investigation.  I  cannot  speak  from  mem- 
ory now  to  the  exact  percentage,  nor  of  the  location;  but  I 
remember  reading  a  report  in  the  proceedings  oi  the  New  England 
Water  Works  Association,  and  also  in  a  repcHt  of  the  town  that 
was  mentioned.  But  when  you  come  to  50  per  cent,  or  more, 
(»■  even  25  per  cent.,  it  seems  to  me  that  then  you  are  representing 
percentage  of  leakage  of  so  large  a  quantity  of  water  that  it  will 
not  pass  through  the  joints  without  indicating  itself  either  on 
the  surface  or  in  the  drains. 

Mr.  Ames:  Mr.  President,  I  did  not  mean  to  convey  the 
idea  that  that  8,000,000  gallons  was  due  to  pipe  leakage.  We 
know  there  was  a  large  amount  of  water  being  wasted  through 
hopper  closets.  But  what  I  was  anxious  to  know  was  if  5,  10  or 
15  per  cent,  or  20  per  cent,  would  be  possible  to  leak  from  the 
pipe  system,  how  much  of  that  to  properly  charge  to  pipe  leakage 
and  how  much  was  to  be  looked  for  in  the  fixtures. 

The  President:  If  there  is  no  further  discussion,  the  report 
of  the  Committee  on  election  of  officers  and  next  place  of  meeting 
will  be  in  order;  but  before  receiving  their  report,  I  wish  to  make 
announcement.    Yesterday  the  President  was  authorized  to  nom- 
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inate  a  committee  of  five  to  confer  with  the  Superintendent  of  the 
Census  concerning  the  practicability  of  collecting  information  on 
municipal  data  and  making  it  part  of  the  Federal  Census,  and  in 
•conformity  with  that  resolution  I  will  name  as  that  Committee 
Messrs.  Herrmann,  Thompson,  C.  C.  Brown,  Dr.  Woodward 
and  M.  R.  Sherrerd. 

We  will  now  be  glad  to  hear  the  report  from  the  Committee 
tselected  yesterday  for  the  nomination  of  officers  to  be  elected 
for  the  ensuing  year,  of  which  Committee  Mr.  Benzenberg  is  the 
•Chairman. 

Mr.  O'Brien:    Before  that  is  received  I  would  like  to  present 
the  report  of  the  Finance  Committee. 

The  President:  We  will  be  always  glad  to  hear  from  the 
Finance  Committee. 

REPORT  OF  THE  FINANCE  COMMITTEE. 

Mr.  O'Brien  read  report  of  the  Finance  Committee,  as 
follows : 

To  THE  American  Society  of  Municipal  Improvements. 
Gentlemen  : 

Your  Committee  on  Finance  would  report  that  they  have  examined 
the  report  of  the  Treasurer,  checked  up  the  receipts  and  vouchers  for 
disbursments,  and  find  the  same  correct 

There  has  been  collected  from  all  sources  during  the  past  year,  the 
sum  of  $1,033.25,  total  disbursments  $975.20,  leaving  a  balance  on  hand 
of  $84.77.  Respectfully  submitted, 

F.  I.  O'BRIEN, 

Chairman  Committee. 

Mr.  O'Brien:  This  is  the  fourth  report  I  have  signed,  and 
h  is  the  first  one  in  which  we  have  shown  a  balance  on  hand,  and 
for  that  balance  we  owe  our  thanks  to  the  President;  it  is  due 
to  the  President. 

Mr.  Herrmann:  Mr.  President,  I  desire  to  present  the  report 
of  the  Executive  Committee. 
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REPORT  OF  EXECUTI^ 

Toi 
To  THE  Members  of  the  American  So 

Gentlemen: 

Your  Executive  Committee  after  exai 
tary,  Treasurer  and  Finance  Committe 
Society  upon  the  fact,  that  [or  the  first  t 
able  to  state,  that  all  of  its  obligations  I 
remains  a  cash  balance  in  the  treasury  ic 
manner   of  distribution   for   publication  t 

Society,  your  Committee  recommends  that  the  following  be  adopted   as 
a  by-law  of  the  Association: 

No.  1.  Members  shall  not  be  permitted  to  give  out  for  publicatiaii, 
any  papers  to  be  submitted  to  the  Society  at  its  annual  meetings,  in 
advance  of  such  meetings,  and  all  requests  for  papers  for  such  purpose 
shall  be  referred  to  the  Secretary. 

No.  3.  All  committees  and  members  of  the  Society,  sh 
to  furnish  four  copies  of  all  reports,  papers  or  other  niai 
to  the  Society  for  its  consideration.  Your  Committee  is 
that  some  decisive  steps  should  be  taken  to  not  only  incr 
bership  of  the  Society,  but  to  maintain  ks  present  memb 
and  to  secure  representation  at  future  meetings  from  tho: 
have  acquired  a  membership  in  the  past,  although  not 
officials  at  present.  For  that  reason  we  recommend  the  a 
following  by-law; 

No.  3.  It  shall  be  the  duty  of  the  President  on  or 
of  January  of  each  year,  to  divide  America  by  States  i 
sections,  and  (o  assign  one  or  more  members  of  the  E 
mittee  to  each  of  said  sections.  It  shall  be  the  duty  of  tl 
the  Executive  Committee  thus  assigned,  to  keep  an  accui 
municipalities  and  members  of  the  Society  in  the  parti 
assigned  to  them;  and  to  ascertain  from  time  to  time,  v 
the  members  of  the  Society  from  the  territory  assigned 
still  municipal  officers;  and  when  not,  to  take  such  steps  i 
essary  to  secure  new  members  from  such  municipalities, 
secure  membership  in  the  Society  of  sudi  municipalities  : 
the  territory  assigned  to  them  that  have  not  acquired  th 
past.  Your  Committee  also  recommends  tliat  they  be  autl 
pare  for  publication  and  distribution,  a  brief  history  of  th 
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i^hat  it  has  accomplished,  and  print  i,ooo  copies  of  the  same  in  pamphlet 
form  of  not  exceeding  twenty-four  pages,  the  same  to  be  distributed  by 
them  not  kter  than  August  ist,  1900,  to  municipalities  and  officials  not 
now  members  of  the  Society,  with  an  invitation  or  request  to  become 
members  and  attend  the  next  annual  meeting. 

Your  Committee  also  recommends  the  adoption  of  the  following  by- 
law: 

No.  4.  The  President  shall  be  required  at  least  60  days  before  the 
holding  of  the  Annual  Conventions;  to  communicate  with  the  local  Com- 
mittee having  charge  of  the  arrangements  of  the  Convention,  in  the  city 
in  which  the  same  is  to  be  held,  with  a  view  of  securing  exact  data  as 
to  place  of  meeting,  entertainment  to  be  furnished,  hotel  and  railroad 
rates,  etc.;  and  to  print  this  information  together  with  such  data  relating 
to  the  business  of  the  Convention  as  he  may  have,  and  turn  the  same  over 
to  the  Secretary  or  members  of  the  Executive  Committee  for  distribution. 
All  of  which  is  respectfully  submitted, 

G.  H.  BENZENBERG, 
AUG.  HERRMANN, 
NELSON  P.  LEWIS, 
HARRISON  VAN  DUYNE, 
D.  L.  FULTON, 
A.  D.  THOMPSON, 

The  President:  You  have  heard  the  report  of  the  Executive 
Committee;  it  reports  the  adoption  of  several  by-laws.  What  is 
your  pleasure? 

Mr.  Tillson:    I  move  that  it  be  adopted. 

Mr.  Drake:    I  second  that  motion. 

Mr.  Adam:  I  believe  the  President  of  the  Society  made  the 
suggestion  that  the  Society  should  take  some  action  in  regard  to 
the  advisability  of  obtaining  copyrights  on  the  papers  presented 
and  read  before  the  Society,  so  that  they  should  not  be  published 
broadcast  by  any  paper  in  the  States. 

The  President:  That  has  been  discussed  at  the  meeting 
of  the  Executive  Committee,  and  the  decision  was  that  it  would 
be  unwise  to  take  such  action  at  the  present  time. 

Mr.  Adam:  I  did  not  know  such  action  was  taken,  because 
the  Committee  has  not  made  a  report  on  it. 

15 
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The  President:    It  was  not  referred  to  the  Committee;  it 
was  merely  a  suggestion  of  mine  that  was  discussed. 

Mr.  Sherrerd:    Does  the  adoption  of  the  report  mean  the 
adoption  of  the  by-laws,  or  must  we  vote  on  those  separatdy. 

Mr.  Tillson:     Have  we  not  got  to  adopt  the  report  first 
and  deal  with  the  by-laws  in  separate  motion? 

The  President:    I  think  Mr.  Tillson's  point  is  well  taken. 

The  President  put  the  motion,  and,  on  a  vote  having  been 
taken,  declared  it  carried. 

Mr.  O'Brien:  I  move  that  the  by-laws  as  recommended  by 
the  Executive  Committee  be  adopted. 

Mr.  Tillson:    I  second  that  motion. 

The  President  put  the  motion,  and,  on  a  vote  having  been 
taken,  declared  it  carried. 

Mr.  Thompson:  There  is  another  matter  which  I  believe 
should  be  called  to  the  attention  of  the  Executive  Committee. 
There  have  been  several  requests  from  gentlemen  who  are  not 
connected  with  city  positions  in  any  manner  for  admission  to  the 
Society,  and  under  the  Constitution  they  cannot  be  properly 
admitted.  I  think  the  Executive  Committee  should  consider  an 
amendment  to  the  Constitution,  so  that  these  gentlemen  who  are 
desirable  can  be  admitted  upon  vote. 

I  move  that  the  Executive  Committee  be  instructed  to  con- 
sider the  advisability  of  presenting  an  amendment  to  the  Consti- 
tution which  will  permit  men  not  directly  connected  with  munici- 
pal works,  but  who  are  in  sympathy  with  that  line  of  work,  to 
become  members  of  the  Societv. 

m 

Mr.  Rust:    I  will  second  the  motion. 

The  President:  It  has  been  moved  and  seconded  that  the 
Executive  Committee  of  the  Society  be  instructed  to  take  into 
consideration  the  advisability  of  presenting  an  amendment  to 
the  Constitution  which  will  permit  men  not  in  the  employ  of  any 
municipality,  but  connected  in  some  way  with  'municipal  work, 
to  become  members  of  the  Society.     Carried. 
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REPORT    OF    COMMITTEE    ON    NOMINATION    OF 
OFFICERS  FOR  THE  ENSUING  YEAR. 

Mr.  Benzenberg:  Mr.  President,  the  Committee  on  nomi- 
nations has  had  several  meetings,  and  I  ani  instructed  to  report 
the  following  recommendations  for  the  various  offices  to  be  filled 

President Mr.  A.  D.  Thompson,  Peoria,  111. 

First  Vice  President Mr.  Robert  E.  McMath,  St.  Louis,  Mo. 

Second  Vice  President Mr.  Bernard  Saunders,  Toronto,  Canada. 

Third  Vice  President Dr.  William  C.  Woodward,  Washington,  D.  C. 

Secretary Mr.  D.  L.  Fukon,  Allegheny,  Pa. 

Treasurer Mr.  F.  J.  O'Brien,  Oswego,  N.  Y. 

FINANCE  COMMITTEE. 

Messrs.  Will  B.  Howe,  Concord,  N.  H.;  Joseph  Em<mer,  Grand  Rapids, 

Mich.;  William  S.  Cook,  New  Bedford,  Mass. 

G.  H.  BENZENBERG, 
GEO.  H.  AMES. 
JOSEPH  ELDER. 
HARRISON  VAN  DUYNE, 

Committee. 

Mr.  Adam  moved,  seconded  by  Mr.  Tillson,  that  the  report 
be  reecived. 

The  President  put  the  motion,  and,  on  a  vote  having  been 
taken,  declared  it  carried. 

Mr.  Van  Duyne  moved  that  the  rules  be  suspended  and  that 
the  President  be  requested  to  cast  a  ballot  in  favor  of  the  nominees 
of  the  Committee. 

Mr.  Tillson:    I  second  the  motion. 

The  President  put  the  motion,  and,  on  a  vote  having  been 
taken,  declared  it  carried. 

The  President:  In  accordance  with  the  instructions  of  the 
Society,  I  have  to  report  a  ballot  cast  and  the  following  officers 
unanimously  elected: 

President,  Mr.  A.  D.  Thompson;  First  Vice-President,  Mr.  Robert 
E.  McMath;  2nd  Vrce-Preaidcnt,  Mr.  Bernard  Saunders;  3d  Vice-Presi- 
dent, Dr.  William  C.  Woodward;  Secretary,  Mr.  D.  L.  Fulton;  Treas- 
urer, Mr.  F.  J.  O'Brien. 
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nee  Committee:  Messrs.  Will  B.  Howe,  Joseph  Emmer,  and 
L.  Cook. 

I  have  much  pleasure  in  declaring  these  gentlemen  duly 
the  officers  of  the  Society  for  the  ensuing  year. 

President's  announcement  was  received  with  very  hearty 
e. 

RT  OF  COMMITTEE  ON  SELECTION  OF  NEXT 
PLACE  OF  MEETING. 
Herrmann  read  report  of  Committee,  as  follows: 
Torontp,  Canada,  October  4.  iSgg. 

Members  of  the  American  Society  op  Municipal  Impkovb- 


r  Committee  appointed  on  the  3d  inst.,  for  the  purpose  of  select- 
ice  of  meeting  (or  the  year  1900,  heg  leave  to  report  as  follows: 
have  had  under  consideration  letters  from  the  Mayor  of  Detroit, 
n;  also  from  the  Maybr,  and  Citizens'  Business  League  of  Mil- 
Wisconsin,  together  with  a.  personal  request  from  Messrs.  Han- 
Benzenberg  of  that  city;  and  also  a  verbal  invitation  from  Mr. 
3n  representing  the  Mayor,  Board  of  Trade,  and  Merchants  and 
turers'  Assoctation,  of  Peoria,  Illinocs.  After  duly  considering 
k'italions  we  find  that  the  city  of  Detroit  has  never  acquired  a 
ship  in  this  Association,  and  for  that  reason  its  invitation  should 
-onsidered.  Your  Committee  recommends  that  the  city  of  Mil- 
Wisconsin,  be  cihosen  as  the  next  meeting  place  of  the  Society, 
:  the  Secretary  be  instructed  to  notify  the  Mayor  oi  Detroit, 
n,  of  the  reason  for  the  action  of  this  Committee  in  tiot  cod- 
the  invitation  of  that  city,  and  to  request  him  to  take  the  nec- 
leps  to  acquire  a  membership  in  this  Society  for  his  city. 
of  which  is  respectfully  submitted, 

AUG,  HERRMANN,  Chairman, 

WM.  C.  WOODWARD, 

A.  D.  THOMPSON, 

GEO.  M.  BALLARD, 

E.  A.  FISHER, 
Committee  on  Selection  of  Next  Place  of  Meeting. 

.  Drake:     Before  a  vote  is  taken  I  desire  to  take  up  a 
t  of  your  time.    The  legislative  body  of  the  city  of  Bu^o 
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instructed  the  delegates  from  that  city  to  extend  a  cordial  invita- 
tion to  this  Society  to  meet  in  Buffalo  in  1901,  believing  that 
the  members  will  all  have  a  particular  interest  in  the  city,  and 
assuring  you,  if  you  accept  the  invitation,  we  shall  do  the  best 
-we  know  how  to  make  your  visit  to  Buffalo  etijoyable.  (Applause.) 

Mr.  Benzenb^rg:  I  would  like  to  say  a  word.  It  may  be 
"hardly  necessary  to  call  the  attention  of  the  members  to  the  fact 
that  whenever  Milwaukee  has  extended  an  invitation  to  any 
organization,  either  national  or  State  in  its  character,  it  has  always 
redeemed  every  obligation  and  pledge  that  was  made  in  extending 
that  invitation.  Generally  it  has  been  the  opinion  that  Milwaukee 
had  done  more  than  was  promised,  and  every  visitor  has  always 
left  entertaining  the  best  feeling  and  cherishing  the  kindliest  recol- 
lections of  their  short  stay  in  the  city. 

The  authorities  of  Milwaukee  will  undoubtedly  do  more 
towards  receiving  and  entertaining  you,  and  making  you  feel  wel- 
come and  at  home,  than  perhaps  towards  any  other  organization, 
because  of  the  nature  and  objects  of  this  Society  and  of  the  benefit 
that  Milwaukee  will  undoubtedly  derive  from  your  deliberations 
while  there. 

We  have  a  great  deal  to  show  you  in  the  way  of  municipal 
improvements  and  of  natural  beauty,  besides  a  great  many  other 
things  that  may  be  of  interest  to  you,  though  they  are  not  munici- 
pal works.  I  hope  that  the  Society  will  graciously  vote  to  have  its 
next  meeting  at  Milwaukee,  and  with  that  hope  I  link  the  promise 
on  our  part  that  if  you  will  come  we  will  do  all  we  can  to  make 
you  feel  that  you  are  welcome,  at  home,  and  glad  that  you  have 
come.     (Applause.) 

Mr.  O'Brien:  I  move  that  the  report  of  the  Committee  on 
the  next  place  of  meeting  be  adopted,  and  that  we  meet  at  Mil- 
waukee. 

Mr.  Drake:    I  second  that  motion. 

The  President  put  the  motion,  and,  on  a  vote  having  been 
taken,  declared  it  carried. 


[r.  Benzei 
ty,  I  thank 

EORGE    M. 

ng  in  Milw 
ied  time  at ' 
^enzenberg 
ty  to  meet 
id  of  as  lat 
it  is  the  casi 
;  most  pleas 
i  suggest  th 
istead  of  on 

HE  PrESIDI 

!y  shall  be  1 
3  provides 
vote  c4  thre 
■eting  to  an; 
R.  Ballari 
ssion  of  the 
e  propositio 
'.  to  call  out 
ptember. 

Member  : 
IE  Preside 
;y  request  tl 
ng  at  an  eai 
ably  about 
:al  consider 
R.  Ballari 
IE  Preside 

declared  it 
IE  Preside 
at  which  w( 
has  been  deferred  to  lo  o'clock,  at  the  request  of  the  ladies. 
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I  was  asked  yesterday  whether  or  not  the  intention  was  that  the 
ladies  should  join  in  this  ride.  I  felt  confident  that  the  Local  Com- 
mittee would  never  dream  of  such  a  thing  as  not  including  them, 
and  that  confidence  has  been  confirmed — the  Local  Committee 
insists  that  the  ladies  go  with  us.  We  will  therefore  meet  in  front 
of  this  building  at  lo  o'clock  to-morrow  morning.  I  would  also 
like  to  say  that  Mr.  F.  L.  DeCarrie,  Mechanical  Superintendent 
of  the  Montreal  Fire  Department,  says  that  he  will  have  in  front 
of  the  building  to-morrow  one  of  his  appliances  for  cleaning  catch- 
basins  which  he  will  be  very  glad  to  show  to  the  members  of  the 
Society,  and  if  the  members  will  be  here  a  little  early  they  will 
have  an  opportunity  to  inspect  this  appliance. 

I  am  also  requested  to  announce  that  to-morrow  afternoon 
after  i  o'clock  the  elevator  will  run  to  the  top  of  the  tower  and 
the  members  of  the  Society  are  invited  to  take  the  ride  up  and 
get  the  view  of  Toronto  from  the  top  of  this  building.  It  will  be 
well  worth  the  trip. 

The  Secretary  requests  me  to  remind  any  of  you  who  have  rail- 
way certificates  and  have  not  turned  them  in  to  give  them 
to  him  without  delay,  as  it  is  expected  that  the  agent  of  the  trunk 
lines  will  be  here  to-morrow  and  the  question  of  reduced  rates  for 
the  return  trip  to  your  homes  will  be  taken  up. 

On  motion,  the  meeting  adjourned  to  meet  on  Thursday,  the 
5th  October,  1899,  at  10  o'clock  a.  m.,  in  front  of  the  building. 


THIRD  DAY— MORNING. 

Thursday,  sth  October,  1899,  10  o'clock  a.  m. 

The  members  of  the  Society,  accompanied  by  the  Reception 
Committee,  took  part  in  a  coach  drive  through  the  main  business 
and  residential  portions  of  the  city,  visiting,  en  route,  Reservoir 
Park  and  the  Legislative  Assembly  buildings. 
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AFTERNOON  SESSI 
Thursday,  5th  October,  I899,  2  o'clock 

The  President,  Mr.  Lewis,  called  1 
and  said,  "We  will  have  to  proceed  in  spit 
of  our  members  are  not  present.  The  fir 
Disposition  of  Garbage,  by  Dr.  W.  C.  Wo< 

Dr.  WooDivARD:  In  presenting  this 
just  to  the  other  members  of  the  Comm 
not  been  able  to  do  anything,  and  the  repo 
report,  although  it  is  a  report  of  the  Comm 
with  Mr.  Rosewater  and  Mr.  Shififerens — 1 1 
the  report  to  them  before  reading  it  before 
not  been  able  to  secure  a  meeting  with 

I  submit  the  report  as  the  Committee*! 
members  will  be  relieved  from  any  respon 
sentiments. 

REPORT  OF  COMMITTEE  ON   DISPOS 
AND  STREET  CLEANI 

The  American  Society  of  Municipal  Impko' 

Gentlemen: 

Your  Committee  on  the  Disposition  of  & 
ing  has  the  honor  to  submit  the  following 
carry  out  the  purpose  for  which  it  was  believi 
rather  than  to  conform  to  the  lines  of  work  ini 
extended  its  inquiries  so  as  to  include  ashes,  1 
night-soil,  as  well  as  garbage  and  street  sweep! 
data  wiiich  has  been  collected  is  appended  to  t 
some  value  as  a  basis  for  future  investigations 
form  it  is  too  incomplete  to  be  of  service  otheri 

The  most  marked  feature  of  the  prevailin 
and  disposing  of  city  wastes  Is  the  absence  of  u 
be  seen  this  does  not  depend  upon  differences 
organization  or  in  municipal  needs,  but  is  an 
stages  which  the  cities  have  readied  in  the  evolu 
feet  systems  of  collecting  and  disposing  of  suet 
of  such  evolution  has  been  rapid  during  recent 
money  haa  been,  and  is  being,  wasted  by  the  du; 


AMERICAN  SOCIETY  OF  MUNICIPAL  IMPROVEMENTS.  233 

l>y  diflFerent  cities.  Much  can  be  done  by  the  efforts  of  this  organiza- 
tion, which  will  prevent  such  waste,  if  its  representatives  are  properly 
supported  by  the  officials  of  the  various  cities  from  which  they  seek 
im^orraation.  While  many  inquiries  have  been  answered  promptly,  many, 
we  may  regret  to  say,  have  been  ignored,  or  answered  in  a  perfunctory 
manner,  and  as  a  result  the  work  of  your  committee  has  been  rendered 
more  difRcult.  The  results  accomplisihed  will  be  more  valuable,  too,  if 
such  of  the  cities  as  have  membership  in  this  Society  will  indicate,  from 
time  to  time,  such  special  data  as  they  desire,  so  that  it  can  be  collected 
by  your  Committee  and  made  available  to  the  entire  membership. 

It  appears  from  inquiries  that  have  been  made  that  in  many  cities 
•only  kitchen  waste — garbage  or  swill — is  collected  at  public  expense,  and 
30  far  as  can  be  judged  from  such  investigations  as  are  being  made,  jren- 
^rally  no  extension  of  the  service  is  contemplated.  It  is  worthy  of  note 
thai  in  our  older  and  larger  cities,  as  a  rule  all  wastes  are  collected 
through  some  municipal  agency.  It  is,  moreover,  apparent  that  such 
material  can  be  controlled  in  no  other  manner,  and  that  uncontrolled  it 
soon  becomes  a  nuisance  and  may  be  dangerous  to  health.  In  the 
opinion  of  your  Committee,  therefore,  any  service  to  be  created,  or  any 
proposed  modification  of  an  existing  service,  should  be  designed  to 
include  within*  the  scope  of  its  operations,  the  collection  of  ashes,  gar- 
bage, dead  animals,  night-soil,  miscellaneous  refuse,  and  street  sweep- 
ings; and  the  collection  of  the  contents  of  manure  pits,  if  not  so  effected, 
should  be  regulated  as  to  time  and  manner  of  performance.  If  it  be  not 
possible  to  organize  such  a  service  at  once,  any  service  which  may  be 
organized  should  be  devised  so  as  to  be  susceptible  of  being  expanded 
so  as  to  include  such  work. 

With  reference  to  the  performance  of  whatever  work  may  be  under- 
taken, your  Committee  is  of  the  opinion  that  it  can  be  done  better  and 
more  economically  by  the  city  through  its  own  employes  than  through 
the  agency  of  a  contractor.  In  reaching  this  conclusion  it  has  been 
influenced  by  the  following  reasons:  (i)  A  contractor,  in  fixing  the 
amount  of  his  bid,  must  base  his  estimated  cost  of  the  service  upon  the 
probability  that  at  the  end  of  some  limited  period  he  will  go  out  of  the 
business,  and  that  his  plant  will  then  be  nearly  a  dead  loss.  His  bid, 
must,  therefore,  include  an  amount  sufficient  to  relieve  him  from  such 
loss.  Even  a  long  term  contract  will  not  prevent  this,  for  his  plant  must 
be  kept  in  good  condition  even  up  to  and  including  the  last  day  of  his 
contract  in  order  to  enable  him  to  do  his  work.  On  the  other  hand,  if 
the  service  be  performed  by  the  city,  the  plant  may  be  counted  as  a 
permanent  investment;  each  part  of  it  will  be  used  for  the  entire  period 
of  its  natural  life,  and,  therefore,  no  such  loss  will  be  encountered.  (2) 
If  the  work  be  done  by  contract,  the  service  must  be  organized  anew 
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with  the  advent  of  each  c 
tton  ctAcient  work  cannot  be  accon 
orgonizaiion  itself,  the  personnel  i 
time,  new  workmen  will  be  unable  i 
they  have  learned  them  by  experi 
acquired  at  the  expense  of  the  CM 
city  does  the  work  the  organizatioi 
such  changes  as  are  necessitated  to 
permanent  tenure  of  office  and  aftei 
will  become  more  and  more  efficie 
(3)  If  the  work  be  done  by  contract 
inspectors  to  see  that  his  employe' 
it  will  be  necessary  for  the  city  to 
work  is  properly  done  by  him.  bwt 
force  of  inspectors  will  be  sufficien 
tract,  there  will  usually  be  several 
one  for  collection  of  garbage,  etc. 
and  organization.  But  if  the  wcrk  1 
will  accrue  which  arise  from  the  pt 
a  large  scale.  (5)  If  such  work  bi 
flict  between  the  sanitary  requifei 
secure  the  greatest  money  profit,  a 
ness  for  the  money  he  can  get  oul 
financial  features  will  receive  first  c 
the  work  be  done  by  the  city,  the  i 
considered,  and  there  will  be  no  ind 
(6)  If  the  work  be  done  by  contract 
free  of  responsibility  to  the  peoplt 

work  be  immediately  under  the  co 
answer  to  rhe  people  whom  they  s 
rendered.  Your  Committee  has  nt 
may  have  on  any  service  which  ma 
the  city.  While,  unfortunately,  this 
in  any  community,  it  does  not  e 
abstract  question,  II  a  community 
or  any  of  them,  shall  be  per 
extiavagantly  because  of  political  ii 
part  of  the  money  nominally  appn 
tor  removing  the  garbage,  shall  be  ( 
there  is  no  reason  why  it  should  not 
your  Committee  is  unwilling  to  adm 
of  tnunicipal  acavengering.     Briefly; 
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When  the  removal  and  disposal  of  city  wastes  were  regarded  as  simple 
problems  and  the  work  could  be  done  and  supervised  b^  unskilled  labor, 
in  the  view  of  this  problem  which  is  now  generally  accepted  there  is  no 
argument  for  doing  such  work  by  contract  which  is  not  equally  valid 
when  urged  in  favor  of  performing  the  services  of  the  police  and  fire 
depiartments,  and  of  the  public  schools,  in  tflie  same  way. 

Your  Committee  is  aware  that  in  some  cities  the  problem  of  provid- 
ing funds  to  meet  the  cost  of  suoh  municipal  scavengering  as  has  been 
proposed,  the  collection  of  all  6ity  wastes,  is  a  more  or  less  difficult  ope. 
In  considering  it,  however,  it  must  be  remembered  that  such  work  must 
be  dtone,  whether  its  actual  performance  devolves  upon  the  householder 
or  upon  the  municipality.  If  the  former  be  the  case  the  householder 
must  pay  the  cost  to  some  personal  agent  of  his  own  selection  and  pro- 
ctirement.  There  seems  to  be  no  reason,  therefore,  why,  if  the  interests 
of  the  city  will  be  served  thereby,  he  should  not  be  required  to  pay  the 
cost  of  such  work  to  the  local  government,  in  the  form  of  a  special  tax 
if  necessary,  in  consideration  of  the  service  to  be  rendered  by  it. 

In  conclusion  your  Committee  recommends;  (i)  that  all  municipal 
scavengering  be  performed  at  municipal  expense;  (2)  that  all  service  nec- 
essary for  the  performance  of  such  work  be  performed  by  the  city  directly 
and  not  through. the  agency  of  contractors;  and  (3)  that,  if  necessary,  a 
special  tax  be  levied  to  meet  the  cost  of  such  work. 
Respectfully  submitted, 

WM.  C.  WOODWARD,  Chairman, 

Health  Officer,  District  of  Columbia. 
Committee  on  Disposition  of  Garbage  and  Street  Cleaning. 

Summary  of  Data  Relative  to 

MUNICIPAL  SCAVENGERING, 

Collected  by  the  Committee  on  Disposition  of  Garbage  and  Street  Clean- 
ing, American  Society  of  Municipal  Improvements, 
During  the  Official  Year,  iSgS-'pg. 

•  These  cities  to  which  inquiries  have  been  addressed  are  indicated 
in  the  statement  referring  to  ashes.  In  the  subsequent  statements  where 
no  replies  were  received  the  name  of  the  city  has  been  omitted. 

ASHES. 

Allegheny,  Pa, — Deposited  on  public  dumping  grounds  in  city  limits. 
Atlanta,  Ga, — Collected  by  the  city. 
Baltimore,  Md. — No  reply  to  inquiry. 
Boston,  Mass. — No  reply  to  inquiry. 
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Bridgeport,  Conn. — Used  for  filling  in  low 
pense  of  householder. 

Brooklyn,  N.  Y. — No  reply  to  inquiry. 

Buffalo,  N.  y. — No  reply  to  inquiry. 

Charleston,  S.  C. — Said  to  be  collected  at  pi 
Government,  September,  1899. 

Cincinnati,  Ohio. — No  reply  to  inquiiy. 

Cleveland,  Ohio. — Dumped  into  ravines  ani 
city.    Collected  at  expense  of  householder. 

Kansas  City,  Mo. — Dumped  on  low  lands 
city.     Collected  at  public  expense. 

Louisville,  Ky. — Deposited  on  low  grounds. 
pense.     See  City  Government,  September,  1899. 

Milwaukee,  Wis. — No  reply  to  inquiry. 

New  Orleans,  La. — No  reply  to  inquiry. 

Ne*  York,  N.  Y.— Collected  at  public  expe 

Philadelphia,  Pa. — Collected  at  public  exper 

Pittsburg,  Pa. — Deposited  on  low  ground, 
householder. 

Providence.  R.  I. — Deposited  on  low  grouni 
of  householder. 

St.  Louts,  Mo. — Collected  at  expense  of  how 

Syracuse,  N.  Y.— Used  to  fill  streets.     Collec 

Washington,   D.  C. — Deposited  on  low  gro 
pense  of  householder, 

Wilmington,    Del. — No   reply   to    inquiry.     J 
public  expense.     Sec  City  Government,  Septemb 


Allegheny,  Pa. — Converted  into  fertilizer. 

Atlanta,  Ga. — Incinerated. 

Bridgeport,  Conn,— Collected  by  the  city. 

Cleveland,  Ohio. — Converted  into  fertilizer. 

Milwaukee,  Wis. — Converted  into  fertilizer. 

Philadelphia,  Pa. — Converted  into  fertilizer, 
pense  under  the  garbage  contract. 

Pittsburg,    Pa. — Converted    into   fertilizer.     ) 
tense  under  the  garbage  contract. 

St.  Louis,   Mo. — Converted  into  fertilizer. 
pense  under  the  garbage  contiract. 

Syracuse,    N.    Y. — Some  of  the   dead   anim 
fertilizer  at  garbage  reduction,  plant,  and  soon  all 
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Washington,  D.  C. — Some  converted  into  fertilizer;  others  disposed 

of  with  garbage  on  waste  land  outside  of  the  city.    Collected  at  public 

< 

expense  under  the  garbage  contract,  and  by  private  individual  engaged 
in  the  fertilizer  business. 

GARBAGE. 

Allegheny,  Pa. — Made  into  fertilizer. 

Atlanta,  Ga.^-Incinerated.  Collected  at  public  expense  by  employes 
of  the  city.  Atlanta  owned  and  operated  a  furnace  for  the  destruction 
of  garbage  up  to  January,  1899.  Since  that  date  the  destruction  of  such 
material  has  been  done  under  contract.  The  city  destroyed  its  garbage 
in  a  Dixon  crematory.  The  contractor,  it  is  understood,  is  using  a  fur- 
nace of  a  new  pattern. 

Bridgeport,  Conn. — Incinerated  in  a  Dixon  furnace  which  began 
operation  in  August,  1899.  Collected  at  city  expense.  Bridgeport  for- 
merly used  a  Holthaus  reduction  plant,  but,  as  reported  by  Dr.  E-  A. 
McClellan,  Health  Officer,  it  proved  expensive,-  caused  complaint  by 
offensive  odors,  and  was,  therefore,  abandoned.  The  Dixon  Crematory 
Company  agreed  to  erect  a  suitable  building  and  furnace  and  to  operate 
the  plant  for  three  months,  demonstrating  that  their  process  is  prac- 
tically odorless,  and  that  it  can  be  done  at  a  cost  not  to  exceed  thirty- 
five  cents  per  ton.  Failing  to  demonstrate  this,  th<ey  will  take  down  and 
remove  the  plant  without  expense  to  the  city.  The  crematory  is  located 
in  a  part  of  the  city  inhabited  by  workingmen — Huns,  Slavs,  Italians, 
etc. 

Buffalo,  N.  V — Collected  at  public  expense  by  contract. 

Camden,  N.  J.— Incinerated  in  a  Dixon  garbage  crematory,  which 
was  erected  by  the  city  at  a  cost  of  $9,995.  It  has  a  capacity  of  sixty 
tons  per  twenty-four  hours.  The  cost  of  operating,  including  fuel,  labor, 
and  necessary  repairs,  is  about  $1,800  per  annum.  This  crematory  is 
near  the  railroad  in  a  business  part  of  the  city.  It  has  been  in  operation 
for  some  years  "«ind  is  reported  by  Mr.  B.  H.  Shivers,  Clerk  of  the  High- 
way Department,  as  having  been  perfectly  sanitary  and  having  met  the 
expectations  of  the  city. 

Cleveland,  Ohio. — Is  reduced  to  fertilizer  by  the  so-called  Anderson 
process.  Collections  are  made  three  times  a  week  within  so-called  three- 
mile  limit,  being  an  imaginary  circle  drawn  through  the  most  densely 
populated  portion  of  the  city.  At  hotels,  commission  houses,  etc.,  it  13 
collected  daily.  The  work  is  done  under  a  five  year  contract  at  a  cost 
$69,000  per  annum  for  collection  and  disposal. 

Kansas  City,  Mo. — Is  dumped  into  the  Missouri  river.  During  the 
summer  season  collections  are  made  in  the  business  portion  and  thickly 
settled  districts  every  day,  and  in  the  outskirts  and  more  thinly  settled 
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districts  two  and  three  times  a  wee 
made  two  and  three  times  a  week 
once  or  twice  a  week  in  the  residen 
employes  o(  the  city,  under  conti 
employed  in  doing'  the  work  dur 
twenty-flve  teams,  the  drivers  of  w^ 
working  day. 

Louisville,  Ky. — la  dumped  oi 
Louisville  includes  refuse  of  all  sort 
ashes,  etc.  Collections  are  made  da 
rial  is  colkcted  hy  employes  of  the 

Milwaukee,  Wis.— It  is  now  b 
covered  with  sit  inches  of  ground, 
under  control  of  Health  Departme 
under  contract,  the  amount  collect 
year  of  such  contract  being  about  a; 
material  was  collected  triweekly  and 
tion  system,  the  establishment  bein) 
Sinoe  the  expiration  of  this  contra 
been  collecting  and  disposing  of  SU' 
in  the  manner  above  indicated.  A 
Th«  amount  collected  and  disposed 
and  the  cost  $61,358.  (See  City  Go 
tion  has  apparantly  been  abandonc 
erection  of  a  garbage  crematory, 
injunction,  and  new  bids  have  been 

Muncie,  Ind. — Is  disposed  of  by 
posal  are  both  under  the  immedii 
including  the  crematory,  cost  about  ! 
of  approximately  twenty-five  tons  p 
ol  material  were  collectwl  and  destro 
cost  of  approximately  SS'A  cents  for 
C  McGrath,  the  superintendent  of  1 
been  operating  without  nuisance  anc 
at  the  time  of  its  installation. 

Philadelphia,   Pa. — Disposed   of 
work  is  done  at  public  expense, 
located  on  the  Schuylkill  riv>;r  at  si 
of  the  city.    Mr.  Sylvester  Martin,  ' 
ing,  informs  us  th^t  there  is  no  com] 

Pittsburg,  Pa. — Disposed  of  by 
modification  of,  and  said  to  be  an  Ii 
ican  Reduction  Company.    The  wor 
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tract  We  are  advised  by  the  American  Reduction  Company,  Which 
•controls  this  plant,  that  no  chemicals  are  used  m  the  process  employea 
at  Pittsburg.  The  garbage  js  merely  converted  into  tankage  there,  and 
the  extraction  of  grease  by  naptha,  and  the  manufacture  of  fertilizers,  is 
•eflFected  at  its  fertilizer  plant  near  West  Newton,  Pa.  The  particular 
feature  of  this  system  in  which  it  differs  from  others  appears  to  be  the 
<:ombiniation  of  the  gases  with  steam  before  they  are  allowed  to  enter 
the  furnaces  in  which  they  are  destroyed. 

Providence,  R.  I. — ^Almost  all  garbage  is  fed  to  swine.  The  work  is 
•done  at  public  expense,  by  a  contractor,  but  the  contract  merely  runs 
from  month  to  month  wlhile  a  committee  is  investigating  the  subject 
•of  garbage  disposal.  Collections  are  made  three  times  a  week  in  die 
summer,  and  twice  a  week  in  winter.  The  collection  amounts  to  about 
12,000  tons  per  annum. 

Savannah,  Ga. — Disposed  of  by  an  Engle  crematory.  This  crematory 
was  burik  in  1891,  at  a  cost  of  $18,870.  The  cost  for  repairs  since  its 
•erection  has  been  $4,841.  It  has  had  an  average  capacity  of  from  25  to 
^o  tons  per  day,  but  is  now  out  of  repair  and  can  dispose  of  but  20  tons 
•during  the  same  period,  at  a  cost  of  aibout  90  cents  per  ton.  Complaints 
from  property  owners  in  the  vicinity  have  been  frequent.  The  crematory 
will  Be  aoandoned  next  year,  and  a  new  one  erected. 

St.  Louis,  Mo. — Is  disposed  of  by  Merz  reduction  process.  Collec- 
tions are  made  at  public  expense,  by  contract,  daily  during  the  entire 
year.  A  new  contract  has  just  been  made,  for  a  term  of  ten  years  at  an 
average  annual  cost  of  $122,500. 

Syracuse,  N.  Y. — Is  disposed  of  by  the  Holthaus  reduction  system. 
The  work  is  done  under  contract.  Dr.  O.  A.  Thomas,  Health  Officer, 
reports  that  the  odor  emanating  from  this  plant  is  "a  sort  of  medicinal 
-one  and  perfectly  inoffensive,"  and  believes  that  his  city  has  solved  the 
probelm  c.  garbage  disposal. 

Toledo,  Ohio. — Some  is  disposed  of  by  depositing  on  grounds  out- 
ride of  tne  city;  much  of  it  is  fed  to  animals  intended  to  be  used  for 
food.  The  work  is  done  at  public  expense,  by  contract.  The  Mayor, 
Hon.  S.  M.  Jones,  desired  to  have  the  city  do  the  work  and,  therefore, 
vetoed  the  contract,  but  the  Council  passed  it  over  his  veto. 

Washington,  D.  C. — Is  used  as  a  fertilizer  on  waste  land  outside  of 
the  cky.  Transportation  is  by  river,  and  when  travel  is  obstructed  by 
reason  of  ice  or  otherwise,  disposal  is  effected  by  a  Brown  gfarbage 
crematory.  Collections  are  daily,  triweekly,  and  semi-weekly.  Collec- 
tion is  at  public  expense,  by  contract.  The  amount  of  material  collected 
during  the  last  fiscal  year  was  20,946  tons,  and  the  cost,  including  that 
of  collecting  and  disposing  of  dead  animals,  $57,000. 
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Wilmington,  Del. — Is  disposed  of 
The  work  is  done  ax  public  expense, 
crematory  was  in  use  prior  to  the  ere< 

MISCELLAHEOUS    REF 

Atlanta.  Ga. — Disposed  of  by  incir 

posal  are  at  public  expense,  the  former 

by  contract. 

Bridgeport,  Conn. — Disposed  of  a 
Cleveland.  Ohio. — Disposed  of  at 
Louisville,  Ky. — Deposited  on  low 

the  city  along  with  garbage. 

Pittsburg,  Pa. — Some  is  burned;  c 

in  and  out  of  the  city.  Collected  at  t 
Providence,  R.  I. — Disposed  of  at 
Syracuse,  N.  Y. — Deposited  on  li 

expense. 

Washington,  D.   C. — Deposited  01 

expense  of  the  householder. 

Allegheny,  Pa. — Is  taken  away  in 
outside  of  city  limits. 

Atlanta,  Ga. — A  part  is  cremated; 
side  O'f  the  city.     Is  collected  at  public 

Bridgeport,  Conn. — Is  disposed  ot 
by  licensed  scavengers. 

Cleveland,  Ohio. — Is  dumped  into 

Kansas  City,  Mo. — Is  dumped  into 
from  tbo  city.    Is  removed  at  expense 

Pittsburg.  Pa,— Is  deposited  in 
eflected  by  licensed  collectors  at  the  c( 

Providence,  R.  I — Is  dumped  on 
mostly  in  adjoining  towns.  Is  collect 
expense  of  the  householder. 

Washington,  D.  C— Deposited  on 
the  city.  Collected  by  a  licensed  scave 
holder. 

Allegheny,  Pa. — Deposited  on  the 

Bridgeport,  Conn. — Carted  to  the  1 

Kansas  City,  Mo. — Deposited  on 

the  city.    Cleaning  ot  streets  effected  t 
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the  services  ol  163  men,  with  compensation  at  the  rate  of  $1.75  per  day, 
and  42  men  with  wagons,  with  compensation  at  the  rate  of  $3.00  per  day. 

Louisville,  Ky. — Deposited  on  low  lands,  and  some  used  at  the  poor 
farm.     Collected  at  public  expense,  by  employes  of  the  city. 

Pittsburg,  Pa. — Mixed  with  manure  and  other  material  and  used  as 
a  fertilizer  in  the  public  poirks.     Collected  at  public  expense. 

Providence,  R.  I. — ^Poorer  grades  of  sweepings  are  used  for  filling 
low  lan^.  The  better  grades  are  sold  to  farmers  for  fertilizing  purposes. 
Collected  at  public  expense. 

Washington,  D.  C. — Deposited  on  low  grounds.  Some  of  the  better 
grades  have  been  sold  for  fertilizing  purposes.  Collected  at  public  ex- 
pense. 

The  President:  There  is  also  a  paper  by  Mr.  Herrmann 
of  Cincinnati  to  be  read.  Mr.  Herrmann  was  called  away  una- 
voidably and  had  to  leave  early,  but  I  think  Dr.  Woodward  has 
the  paper  and  will  read  it. 

Paper  No.  25 — "The  Collection  and  Disposal  of  Garbage  in 
the  City  of  Cincinnati" — by  August  Herrmann,  Commissioner  of 
Water  Works,  Cincinnati,  O.,  read  by  Dr.  Wioodward  as  follows: 

DISPOSITION  OF  GARBAGE  AT  CINCINNATI,  O. 

BY    AUGUST    HERRMANN    PRES'T    BOARD    OF    TRUSTEES,    COMM'RS    OF    WATER 

WORKS. 

At  the  request  of  Dr.  Wm.  C.  Woodward,  Chairman  of  the  Commit- 
tee on  "Disposition  of  Garbage  and  Street  Cleaning,"  there  has  been 
prepared  and  is  now  submitted  to  the  Society,  a  short  statement  relative 
to  the  "Disposition  o^  Garbage"  at  Cincinnati,  Ohio. 

Previous  to  1892  the  garbage  from  dwellings  and  other  places,  after 
being  collected  by  the  Street  Cleaning  Department,  was  hauled  to  the 
various  public  dumps,  and  there  deposited  in  the  same  manner  as  street 
sweepings,  ashes  and  refuse  of  all  kinds.  It  was  the  practice  of  the 
Department,  after  dumping  the  garbage,  to  spread  a  layer  of  lime  over 
k  each  day.  This  eliminated,  to  a  certain  extent,  the  obnoxious  odor 
that  would  necessarily  arise  from  dumps  of  this  character.  There  was 
great  complaint,  however,  from  the  citizens  residing,  or  doing  busi- 
ness near  these  dumps,  as  well  as  from  those  who  were  compelled  to 
pass  them  daily.  Finally,  in  1892,  specifications  were  prepared  and 
adopted,  and  proposals  solicited  thereunder,  and  a  contract  entered  into, 
providing  for  the  disposition  of  vegetable  garbage. 

16 
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Under  this  contract  the  con 
tain  a  plant  for  the  scientific  i 
sarbage  of  the  city,  and  drspoe 
to  health  or  comfort,  and  in  : 
tions,  for  the  following  gradm 
period  of  the  contract,  viz. — te 
tc  the  contractor: 

2nd.,  year 

3rd.,  year 

4th.,  year 

Sth.,  year 

6th  ,  year , 

8th.,  year 

9th.,  year 

loth.,  yiar 

Average  charge  per  ye: 

The  system  employed  in  tl 
tractor  is  what  is  known  as  th 
that  the  City  collects  the  garbai 
delivery  is  made  on  a  flat  boat 
part  of  the  city.  From  this  po 
his  plant,  which  is  located  abou 

The  principal  conditions  o 

ist.  Within  ten  day?  aftei 
the  proposition,  the  Contractoi 
agreeing  to  receive  (rom  the  ( 
Rs  may  be  agreed  upon  and  des 
and  kitchen  garbage  that  may 
such  point  or  points,  the  same 
matter,  for  and  during  the  fu 
making  of  said   contract;   the 

dumping  during  said  period   of  all   such   garbage  at   other  places,   and 
further  agreeing  to  so  collect  and  deliver  as  aforesaid  all  sudi  garbage. 

and.  The  contractor  binds  himself  by  said  contract  to  dispose  of 
all  such  garbage  so  delivered  to  him,  as  aforesaid,  in  a  mode  not  injuri- 
ous to  health  or  comfort;  the  delivery  of  the  garbage  not  to  be  com- 
menced, however,  until  the  necessary  plant  apparatus  and  facilities  for 
the  disposition  of  the  same  have  been  provided  by  the  contractor,  and 
notice  of  his  readiness  to  receive  the  same  given;  the  contractor  binding 
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hixniself,  hcxwever,  to  complete  the  construction  and  operation  ol  said 
plant  with  all  possible  dispatch. 

3d.  In  consideration  of  such  disposition  of  said  gartnge  by  die  con- 
tractor, he  is  to  receive  the  sums  already  referred  to  herein,  payments 
being  made  monthly.  He  is  also  required  to  give  a  bond  in  the  sum  of 
$25,000,  that  he  will  faithfully  carry  out  the  conditions  of  the  contract. 

'  The  plant  has  now  been  in  operation  about  six  years.  No  complaint 
has  ever  been  received  from  persons  residing  in  the  immediate  neighbor- 
hood thereof. 

The  total  amount  of  garbage  delivered  per  annum  by  the  city  does 
not  exceed  15,000  tons,  and  is  constantly  decreasing.  This  can  only  be 
explained  by  one  of  three  reasons: — Either  tihe  citizens  are  careless  in 
not  keeping  the  garbage  in  separate  vessels, — in  other  words,  mixing 
it  with  refuse  and  asheg,  thus  preventing  its  separate  collection  and 
delivery  to  the  Company,  by  the  Street  Qeaning  Department;  or  the 
Street  Cleaning  Department  is  negligent  in  ddivering  to  the  Company 
what  it  actually  collects, — the  haul  in  certain  insitances  being  many  miles. 
In  either  one  of  these  cases,  thei  garbage  finally  finds  its  way  to  one  of 
the  public  dumps.  The  third  reason  assigned  for  the  falling  off  in  thfr 
amount  of  garbage  delivered  is,  tha^  the  consumption  of  garbage  for  fuel 
for  domestic  purposes  is  constantly  increasing.  That  this  is  a  fact,  has 
been  demonstrated  by  a  careful  examination  in  certain  districts.  It  may 
also  be  added,  that  where  garbage  is  consumed  for  this  purpose,  it  gen- 
erally gives  satisfaction,  especially  in  the  winter  season. 

While  on  this  subject,  attention  is  also  called  to  the  manner  in  which 
dead  annimals  and  animal  offal  are  removed  from  the  dwellings,  hotels, 
stock-yards,  slaughter-houses,  streets  and  other  places  in  Cincinnati. 

In  1893,  specifications  were  adopted  providing  for  the  removal  of 
all  dead  animals,  animal  offal,  etc.,  and  after  due  advertisement,  pro- 
posals were  received  and  a  contract  awarded  for  doing  this  work. 

This  contract  may  be  summarized  as  follows: 

1st.  The  contractor  makes  no  charge  to  the  city  for  the  removal  of 
dead  animals  and  slaughter-house  offal  from  the  streets  and  all  other 
places  within  the'  city;  neither  will  he  pay  anything  for  the  privilege  of 
removing  such  dead  animals  and  slaughter-house  offal  from  the  streets 
and  all  other  places  within  the  city;  but  he  will  remove  such  dead  animals 
and  slaughter-house  offal  from  the  city  and  all  other  places  within  the 
city  in  consideration  of  the  award  to  him  of  the  privilege  so  to  do. 

2nd.  The  contractor  to  enter  into  a  contract  within  ten  days  after 
his  proposal  is  accepted,  the  same  to  run  for  a  full  period  of  ten  years. 
Within  120  days  thereafter  he  shall  enter  upon  the  performance  thereof. 
He  shall  remove  all  slaughter-house  offal  daily  in  covered  wagons  of 
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racter  as  shall  be  approved  by  the  Board  <jf  Ad  mi  nisi  ration,  but 
!iaracter  alter  it  has  been  once  approved  is  not  to  be  changed 
the  censent  of  both  the  Board  of  Administration  and  the  said 
ar;  to  immediately  provide  (or  the  removal  and  to  promptly 
in  covered  wagons,  In  such  manner  as  will  least  offend  the  sight 
,  any  animal  dying  from  disease,  condemned,  or  unfit  for  food, 
)  has  been  killed  by  accident,  upon  receiving  notice  thereof;  to 
le  removal  of  carcasses  and  dead  animals  and  slaughter-house 
be  made  at  such  hours  as  shall  be  prescribed  by  the  Board  of 
tration,  and  in  such  manner  as  will  least  offend  the  sight  or 
id  to  cause  all  dead  animals  and  slaughter-house  offal  so  removed 
le  contract  entered  into  between  the  city  of  Cincinnati  and  the 
tractor,  to  be  taken  beyond  the  city  limits  to  be  disposed  of.  He 
o  have  the  right  to  the  use  of  a  wharf  free  of  any  costs  what- 
be  designated  and  provided  by  the  Board  of  Administration  for 
-f  purposes  connected  with  the  performance  of  the  contract. 
uch  be  reiguired.  This  right,  however,  shall  not  be  constmed  to 
include  the  use  of  a  wharf-boat. 

A  bond  is  required  in  the  sum  of  $25,000,  with  at  least  two 
who  shall  qualify  as  owners  of  real-estate  of  the  value  douUe 
unt  of  said  bond,  conditioned  that  the  contractor  shall  faithfully 
t  all  of  the  provisions  of  the  contract. 

onclusion,  I  desire  to  state  that  if  any  additional  information  is 
either  by  the  Commillee,  or  any  of  the  members  of  the  Society, 
;  will  be  promptly  furnished  upon  application. 

■;   Presidgnt:     Mr.   Jones,  the   Street   Commissioner   of 
o,  has  also  prepared  a  paper  on  this  subject;  and  I  am  sure, 
,ding  over  many  miles   of  particularly  clean   streets  this 
g,  we  shall  be  very  glad  to  hear  how  Mr.  Jones  does  it. 
.  Jones:     Before  reading  the  paper,  Mr.  President  and 
nen,  I  have  been  requested  by  the  Park  Commissioner  of 
y,  Mr.  John  Chambers,  to  propose  his  name  as  a  member 
Society,  and  I  now  propose  that  Mr.  John  Chambers,  Park 
ssioner  of  the  city  of  Toronto,  be  a  member  of  this  Society. 
,  Saunders:     I  second  that  motion, 
motion,  the  meeting  reverted  to  order  of  business  No.  3. 
.  TiLLSON  moved,   seconded   by   Mr.   McMath,  that   the 
,ry  cast  a  ballot  on  behalf  of  tJie  Society  in  favor  of  Mr. 
Chambers  as  a  member  of  the  Society, 
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The  Secretary  cast  a  ballot. 

The  President:  On  the  report  of  the  Secretary  I  have  much 
pleasure  in  declaring  that  Mr.  John  Chambers,  Park  Commis- 
sioner of  the  city  of  Toronto,  has  been  unanimously  elected  a 
member  of  this  Society. 

AN  OUTLINE  OF  THE  SYSTEM  OF  GARBAGE  COLLECTION 
AND  DISPOSITION  IN  THE  CITY  OF  TORONTO. 

BY  THE  STREET  COMMISSIONER,    MR.   JOHN   JONES. 

At  the  request  of  Dr.  Wood-ward,  Chairman  of  the  Committee  on 
garbage  disposition,  in  connection  with  this  Convention,  I  beg  to  submit 
a  few  facts  and  details  bearing  on  the  Scavengering  service  as  carried 
on  in  this  city  under  my  supervision. 

I  must  explain  at  the  outset,  however,  that  I  have  little  really  new 
to  add  to  the  remarks  I  had  the  privilege  of  addressing  to  this  Conven- 
tion on  the  subject  in  question,  at  the  meetings  held  in  Cincinnati  and 
Washington.  All  that  I  can  hope  to  do  therefore  is  to  refresh  your 
memories  on  what  1  said  on  the  occasions  I  have  just  alluded  to,  while 
going  a  little  more  into  the  details  of  our  system,  and  adding  some  facts 
relating  to  the  expenditure,  and  other  items  connected  with  the  service 
for  the  year  ending  December  31st,  1898. 

I  purpose  also  to  give  the  Convention  some  information  regarding 
th«  construction,  method  of  operating,  and  expenditure  involved  in 
running  the  crematories,  where  the  garbage  is  consumed,  which  has 
been  kindly  furnished  me  by  our  esteemed  City  Commissioner,  Mr. 
Coatsworth,  under  whose  supervision  they  are  conducted. 

One  important  advantage  I  may  point  out,  namely,  the  holding  of 
the  Convention  here  will  afford  the  members  an  opportunity,  as  Dr. 
Woodward  mentions  in  his  letter,  "of  seeing  how  such  work  is  accom- 
plished in  Toronto,"  adding  also  that  "it  will  be  of  especial  interest  to 
learn  the  details."  As  head  of  the  Department  having  control  and 
supervision  of  this  very  important  service,  I  extend  a  cordial  invitation 
to  the  members,  and  any  of  their  friends  who  may  be  visiting  our  city, 
to  avail  themselves  of  the  opportunity  to  examine  our  system  of  conduct- 
ing the  Street  Cleaning,  Street  Watering,  Scavengering,  and  other 
branches  of  munkipal  work  belonging  to  the  Department.  The  city 
yards,  stables,  shops,  docks,  etc.,  will  be  open  for  your  inspection  at  all 
times,  and  it  will  give  me  the  greatest  pleasure  to  afford  rtie  members 
and  their  friends  any  information  tJhey  may  desire.  In  extending  this 
invitation  I  know  that  I  am  voicing  the  sentiments  of  His  Worship  the 
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Mayor,  and  Council,  whose  earnest 
large,  is  that  your  visit  may  be  madi 
sibie. 

The  total  area  of  the  city,  inclu 
acres,  of  which  10,500  acres  are  occ 
is  358.30,  and  of  the  lanes  or  alleys  a 
unpaved.  Our  population  is  about  2, 
of  which  36,418  are  dwellings,  and  & 
For  the  operation- of  the  Scave 
city  into  two  districts,  eastern  and  v 
inspector,  who  also  has  charge  o(  the 
ing  branches  in  his  district  These 
divisions,  the  number  of  which  throu 
sub-divisions  is  again  divided  into  " 
wagon  being  alloted  to  each  "beat";  fi 
age  being  required  for  each  sub-divis 
performance  of  the  work,  and  at  th 
driver  who  may  neglect  his  duly,  or 
plaiht,  I  have  appointed  one  driver  in 
over  the  others,  who  is  responsible 
formed  in  his  particular  sub -division, 
Moreover,  each  cart  bears  a  numbe 
and  report  on  all  complaints  thaf  m. 
inspector  of  the  district,  by  whom  tb 
S  can  be  more  readily  traced  to  the  r 

!''■  the  city,  which  is  the  most  thickly  i 

E.'  business  houses,  is  covered  by  the 

B,  section,  comprising  the  residential  po 

^  collection  only. 

b'  Employed  in  this  work  we  have 

S' '  of  varying  capacities,  all  the  property 

£'■  at  our  own  shops.    We  have  three 

»,  western,  one  in  the  eastern,  and  one 

E'  Coming  now  to  the   statistics  fc 

K'>  115,675  loads,  of  which  35,085  loads 

p  namely,  80,594  loads,  were  ashes,     I 

%  the  term  garbage  covers  all  substar 

f- ."  garbage,  that   is,  kitchen   refuse,   cor 

h.  ter,  the  proportion  of  the  aforesaid  < 

fe  about  one-twelfth,  or  8.33  per  cent, 

K*.  wood,  and  debris  from  lawns  and  gard 

§v-  leather,  etc-,  from  taciorii 

P ."  ends  generally  that  will  burn,  all    of   which 
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crematories.  It  may  be  a  matter  of  surprise  to  some  oi  the  gentlemen 
present  that  the  percentage  of  pure  garbage  is  so  small.  *One  reason  is, 
practically  all  the  refuse  from  our  large  hotels;  and  boarding  houses,  is 
.sold  to  persons  maintaining  piggeries  outside  the  limits  of  the  munici- 
pality, who  also  have  men  employed  to  collect  the  refuse  when  put  out 
by  householders  for  the  scavengers  to  take  away.  Another  reason  is, 
many  families  make  a  practice  regukirly  of  burning  their  garbage  in  the 
kitchen  stoves.  Dead  horses  are  removed  by  a  private  firm  outside  the 
city,  at  their  own  expense. 

I  am  aware  that  the  disposal  of  garbage,  whether  by  reduction,  or 
incineration,  is  occupying  a  good  deal  of  attention  at  present  in  large 
cities  both  in  the  United  States,  and  in  England,  some  of  which  have 
adopted  the  former  process,  and  I  recollect  we  tiad  an  interesting  dis- 
cussion on  the  subject  when  the  Convention  met  in  Washington  last 
year.  I  am  not  prepared  to  pass  a  definite  opinion  on  the  question  as 
to  whether  it  is  profitable  for  municipalities  in  general  to  adopt  the 
reducing  process  for  disposing  of  garbage,  in  preference  to  other  methods, 
as  local  conditions  vary  in  each  case,  and  the  process  is  not  yet  beyond 
the  stage  of  experiment,  but  I  have  no  hesitation  in  saying  that  it  would 
not  pay  this  city  to  adopt  that  system  in  preference  to  our  present  sys- 
tem of  incineration  inasmuch  as  the  amount  of  pure  garbage  we  collect 
is  so  small. 

As  I  have  before  mentioned,  all  combustible  matter  is  sent  to  the 
crematories,  and  the  dry  substances  form  valuable  fuel  for  disposing  of 
the  moist  collections.    Ashes  are  used  for  filling-in  purposes. 

The  collections  are  made  from  the  various  sections  of  the  city  on 
the  same  days  of  each  week,  printed  cards  containing  information  w^hen 
the  carts  make  their  rounds,  the  regulations  governing  the  service,  etc., 
being  served  on  every  householder.  One  of  the  most  important  of  these 
regulations  prohibits  the  storing  of  ashes  and  garbage  in  the  same 
receptacle.  Under  a  process  of  incineration  such  as  we  have,  it  is  obvi- 
ous that  the  combustible,  and  non-combustible  substances  must  not  be 
mixed,  nor  do  we  find  it  difficult  to  enforce  this  rule.  I  must  confess, 
however,  tJhat  we  have  more  trouble  in  getting  citizens  to  observe  another 
very  important  regulation,  namely,  one  which  prohibits  ashes  and  other 
substances  from  being  thrown  broadcast  on  lanes  or  alleys-  We  have, 
however,  special  men  appointed  to  patrol  the  lanes  for  the  purpose  of 
compelling  a  proper  observance  of  tlhe  rules  and  regulations  governing 
the  service,  and  we  rarely  find  it  necessary  to  do  more  than  issue  a  warn- 
ing to  offenders.  I  may  mention  also  that  we  have  the  co-operation  of 
the  Police  toward  this  end. 

The  expenditure  on  the  service  last  year  was  $62,482.96,  represent- 
ing a  cost  per  head  of  population  of  27.17  cents,  and  per  load  removed 
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oi  54.01  cents.  The  expense  of  the  work  is  largely  increased  by  the  long 
haul  to  the  dumps  where  ashes  are  deposited,  none  of  which  are  cen- 
trally located. 

It  mig<ht  be  supposed  that  the  proportions  of  ashes  and  garbaf^e,  so 
called,  would  vary  considerably  in  tdie  winter  and  summer  seasons,  but 
we  do  not  find  a  very  great  difference.  For  the  information  of  the  Con- 
vention, I  have  selected  the  returns  from  a  district  which  is  largely  resi- 
dential, for  one  week,  each,  in  the  months  of  January  and  July  of  the 
current  year: 

Average  number  of  carts  collecting 13. 

Month  of  Jan.... 213  loads  of  ashes,  and  80  loads  oi  garbage  removed. 
Month  of  July.  ..102  loads  of  ashes,  and  117  loads  of  garbage  removed- 
There  is.  however,  much  difference  in  the  quality  of  the  matter  col- 
lected. In  winter  the  ashes  are  pure  and  unmixed,  but  in  summer  there 
is  a  great  proportion  of  sweepings  of  yards,  and  out-houses,  and  such  like, 
all  of  which  is  useful  for  filling  low  lying  lands. 

The  substances  classed  under  the  head  of  garbage  vary  but  little  one 
month  with  another. 

Mr.  Jones:  I  am  sorry  this  paper  has  come  up  so  late  in 
the  session,  because  it  was  my  intention  to  invite  any  and  all  the 
members  of  the  Society  who  wished  to  go  over  our  system  with 
me;  and  I  beg  to  say  now,  that  if  any  of  the  members  have  the 
time  this  afternoon  or  remain  in  Toronto  until  to-morrow,  it  will 
give  me  extreme  pleasure  to  take  them  around,  show  them  our 
crematories,  our  yards,  and  the  system  on  which  the  work  is 
conducted. 

Our  City  Commissioner,  Mr.  Coatsworth,  has  supplied  me 
with  a  short  paper  upon  the  method  of  cremation,  the  erection  of 
crematories  and  the  cost,  and  has  also  given  me  from  18  to  20 
copies  of  a  plan  drawn  to  a  scale  of  the  elevation  of  the  crematories, 
which  I  will  be  happy  to  supply  to  the  members  of  the  association. 
Mr.  Coatsworth's  report  is  as  follows: 

City  Commissioner's  Office,  Toronto,  Sept.  30TH,  1899. 

John  Jones,  Esq.,  Street  Commissioner: 

Dear  Sir* 

RE-GARBAGE  CREMATORIES. 

In  compliance  with  your  request  I  beg  to  submit  the  following  state- 
ment: 

About  1884  the  garbage  dumps  in  our  city  became  a  nuisance,  and 
for  5  or  6  years  the  subject  of  erecting  a  crematory  was  under  considera- 
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-t^on  by  the  City  Corporation,  plans  of  several  kinds  of  crematories  were 
obtained  from  England  and  the  United  States,  all  of  which  were  found 
t.o    be  more  expensive  in  their  construction  than  the  need  of  our  city 

><;  arranted,  and  from  information  obtained,  it  was  discovered  that  many 
of    them  were  offensive  in  their  operation,  deputations   from  our   City 

Council  visited  several  cities  of  the  United  States  and  Canada  for  the 

purpose  of  gathering  information  on  the  subject. 

In  the  early  part  of  1891,  the  City  Commissioner  was  ordered,  by 
resolution  of  Council,  to  construct  a  crematory  by  day  labor  according 
tc  plans  prepared  by  himself,  a  copy  of  which  is  herewith  appended, 
"having  two  furnaces  each  22  ft.  long,  10  ft.  wide,  and  .4  ft.  hiirh  to  crown 
•of  arch,  with  iron  smoke  stack  3  ft.  in  diameter  and  100  ft.  high,  capable 
ot  cremating  100  cubic  yards  per  day  of  refuse  and  garbage,  it  was  erected 
in  the  eastern  part  of  the  city  . 

The  operation  of  the  eastern  crematory  having  proved  satisfactory, 
the  Commissioner  was  instructed,  in  the  early  part  of  1893,  to  construct 
one  of  a  similar  kind  in  the  western  part  of  the  city,  which  was  completed 
and  put  into  operation  about  the  ist  of  October  the  same  year,  the  size  of 
the  furnaces  being  28  ft.  long  by  10  ft.  4  inches  wide,  and  4  ft.  3  inches 
liig^h  to  crown  of  arch,  with  a  brick  smoke  stack  120  ft.  high,  having  a 
•cremo-ting  capacity  of  120  cubic  jrards  of  refuse  and  garbage  per  day. 

The  following  figures  will  show  the  cost  of  operation,  material  con- 
sumed, in  the  years  named  at  the  two  crematories.  We  give  these  years 
in  order  to  show  the  average: 

1894 — Refuse  and  garbage  cremated,  40,000  cubic  yards,  at  a  cost  of 
^7H  cents  per  yard. 

1897 — Refuse  and  garbage  cremated,  54.000  cubic  yards,  at  a  cost  of 
22j^  cents  per  yard. 

1899 — Garbage  and  refuse  cremated  to  September  23d,  33,000  cubic 
yards,  at  a  cost  of  22  cents  per  yard. 

The  eastern  crematory  cost  for  construction,  in  labor  and  material, 
for  the  furnace  and  smoke  stack $4,400.00 

Wooden  building  48x98  ft.  22  ft.  high,  and  a  bridge  for 
approach  from  street  and  fencing  lot 3,000.00 

Total $7,400.00 

The  western  crematory  cost  for  construction,  being  a  little 
larger  than  the  other,  with  a  brick  smoke  stack,  in  labor  and 
material,'  furnace  and  chimney $4,914.00 

Building,  planking  roadway,  etc 2,600.00 

Total $7,514,00 
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All  kinds  of  garbage,  refuse,  dead  animals,  rotton  meat,  fruit,  fish, 
vegetables,  etc.,  are  cremated.  Cheap  soift  coal  screenings  are  used  as 
fuel,  about  two  tons  per  day  at  both  institutions. 

There  are  no  offensive  odors  at  any  time  emanaling  from  the  cre- 
matories; th«y  might  be  placed  in  the  heart  of  the  city  and   would    be- 


So  far  as  my  knowledge  goes,  from  information  I  have  been  able  to 
gather  (or  the  past  lo  years  on  the  disposal  of  garbage,  I  believe  that 
cremation  is  the  best  and  most  sanitary  method  of  treating  it.  So  far  aft 
our  city  is  concerned,  k  is  the  only  system  suitable,  as  we  get  so  much 
more  refuse  than  garbage.  (Signed), 

E.  COATSWORTH,  City  Comraissiontr. 

Mr.  Drake:  I  understand  by  this  report  that  you  have  to 
use  fuel  in  connection  with  the  refuse. 

Mr.  Jones:    Yes, 

Mr,  Dr.^ke:  There  are  crematories  where  they  use  no  fuef 
whatever. 

Mr.  Jones  ;  The  City  Commissioner  says  that  coal  screenings 
are  used,  about  two  tons  per  day,  for  the  purpose  of  cremating^ 
that,  I  suppose,  is  taken  in  connection  with  the  refuse  that  is  dry 
enough  to  bum.  I  do  not  know  exactly  what  we  pay  for  our  soft 
coal  screenings,  but  I  think  we  get  them  pretty  cheap.  We  use 
about  two  tons  a  day  at  each  crematory. 

A  Member;  I  would  like  to  ask  if  the  draught  is  obtained 
from  the  chimney  or  from  a  forced  draught. 

Mr.  Jones:  Tlie  height  of  the  chimney  is  the  only  draught 
J  have  said  to  the  City  Commissioner,  under  whose  charge  the 
crematories  are,  that  he  would  burn  less  fuel  if  he  could  create  an 
under-draught,  but  he  seems  to  think  the  height  of  his  chimneys- 
gives  him  all  the  draught  that  is  required. 

The  President:  I  believe  there  is  a  paper  by  Mr.  Wiley. 
It  is  a  question  whether  the  Society  would  desire  to  have  this  paper 
read  or  simply  printed  in  the  report  of  the  meeting, 

Mr.  Tillson  moved,  seconded  by  Mr.  McMath,  that  Mr. 
Wiley's  paper  be  received  and  printed  in  the  minutes  of  the  Pro- 
ceedings.   Carried. 
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COLLECTION     AND     DISPOSITION     OF     GARBAGE     AND 
STREET  SWEEPINGS  IN  WILMINGTON,  DELAWARE. 

The  subject  of  collecting  and  disposing  oif  garbage  and  street  sweep- 
ir.gs,  presents  a  degree  of  magnitude  never  considered  seriously  by  citi- 
zens as  individuals  or  collectively;  the  matter  being  left  to  Municipal 
Department  officers  to  wrestle  frequently  without  adequate  approria- 
tion  of  money,  thereby  necessitating  the  introduction  of  mdifferent 
methods;  the  results  being  indiscriminately  condemned,  be  they  good 
or  bad.  As  this  subject  has  been  discussed  time  and  again  to  the  inter- 
est oif  all,  and  our  enlightenment  on  many  points  heretofore  obscure,  it 
is  tmnecessary  to  enter  into  minute  details. 

Generally  speaking  all  kinds  of  municipal  waste  are  included  by  the 
term  "Garbage/'  Mention  garbage  to  the  public  and  note  the  immediate 
and  involuntary  upward  turn  of  the  nose  as  the  mind  instantly  reverts 
to  the  odors  emanating  from  organic  waste  decaying  and  putrefying, 
causing  offense  and  often  dangerous  to  health  and  life,  no  thought  being 
bestowed  upon  inorganic  waste  which  includes  every  kind  of  dry  worth- 
less refuse  known  to  housekeeiping,  except  ashes. 

It  is  generally  conceded  that  garbage  contains  about  70  per  cent,  ot 
water  held  in  suspense  as  it  comes  from  houses,  the  remaining  30  per 
cent,  being  composed  of  rubbish  and  dry  animal  and  vegetable  matters. 

In  our  city  of  Wilmington,  having  a  population  of  75,000  inhabitants, 
the  inorganic  garbage  is  collected  during  the  first  four  days  of  the  week 
in  covered  wagons  or  carts  and  is,  at  the  present  time,  dumped  on  out- 
lying low  roadways  where  all  ii-flammable  refuse  is  burned.  Organic  gar- 
bage is  collected  daily  and  delivered  in  steel  wagons  to  the  Crematory 
known  as  the  "Dixon"  system,  having  a  capacity  of  80  tons  per  day; 
the  annual  cost  of  collection  and  consumption  or  disposal  of  organic 
garbage  being  $14,000;  the  residuum — ^ashes — ^being  sold  at  the  rate  of 
$2.50  per  ton  at  the  plant.  It  may  be  well  to  say  that  the  work  of  col- 
lecting organic  waste  is  done  by  contract  labor  under  direction  of  the 
Health  department  and  delivered  to  the  Crematory  owned  and  operated 
by  the  municipality,  while  inorganic  waste  is  collected  by  contract  under 
direction  of  the  Board  of  Directors  of  the  Street  and  Sewer  Department; 
the  cost  of  this  work  being  $7,500.00  per  annum,  making  the  total  cost 
for  collecting  and  disposing  garbage  amount  to  the  sum  of  $21,500.00 
per  annum. 

STREET  CLEANING. 

The  work  of  sweeping  and  cleaning  the  94  miles  of  both  improved 
and  unimproved  streets,  is  performed  by  day  labor  under  direction  of 
the  Street  Commissioner,  Mr.  Frank  W.  Pierson,  at  an  average  cost  of 
about  $8,500.00  per  annum;  improved  highways  throughout  the  city  being 
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cleaned  <laily  by  the  hand  cart  patrol  systt 
employed,  vAto,  after  sweeping  and  collt 
barrel,  dump  the  same  at  convenient  st 
routes;  other  portions  of  the  city  being  ; 
the  combined  employment  of  day  labor  an 
The  sweepings  are  sold,  when  possib 
fertilizing  purposes.  Otherwise  it  is  cart 
the  river  for  filling  purpose;  except  that 
becomes  by  agreement  the  property  of 
with  stable  waste. 

HARVEY 
Sec'y  Street  and  Sev 

Mr.  Drake:  As  the  city  of  Bnff; 
to  dispose  of,  perhaps  it  would  be  i 
present  to  have  a  very  short  statemei 
matter. 

We  have  a  territory  of  something 
average  haul  of  the  garbage  is  four  a 
work  on  the  contract  system  so  far 

tJie  garbage  to  the  crematory  or  reduction  works  is  concerned 
and  it  is  reduced  under  the  Merz  system,  that  is  to  say,  the  grease 
is  first  extracted  and  the  balance  reduced  to  a  dt7  condition  and 
utilized  as  a  fertilizer,  so  that  there  is  nothing  wasted — nothing 
destroyed  The  only  thing  that  troubles  us  to  get  rid  of  is  the 
numerous  tin  cans  and  old  scrap  iron  that  finds  its  way  to  the 
crematory  with  the  garbage. 

The  system  was  established  in  1888,  I  think,  by  the  construc- 
tion of  what  was  known  as  the  Baines"  Garbage  Crematory  a  few 
rods  outside  of  the  city  line.  A  contract  was  entered  into  for  five 
years  for  the  destruction  of  the  garbage,  the  city  of  Buffalo  to  do 
the  work  of  collecting  and  delivering.  The  same  force  of  men 
that  collected  the  garbage  also  collected  the  ashes  and  other  refuse 
which  is  used  for  filling  low  places.  This  method  was  continued 
for  the  first  five  years;  a  new  contract  was  then  entered  into  with 
the  garbage  people,  and  an  increased  price  was  paid,  amounting 
to  $35,000  a  year.  In  the  meantime  the  amount  of  garbage  had 
increased  to  the  extent  of  about  28.000  tons  per  year,  and  the 
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ashes  and  other  refuse,  of  course,  had  increased  correspondingly. 
The  total  cost  of  collecting  and  delivering  the  garbage  and  dis- 
posing of  the  ashes  was  something  like  $135,000  a  year.  It  had 
reached  that  point,  when  the  Legislative  Body  thought  it  was 
too  much — in  fact,  it  exceeded  the  amount  that  was  appropriated 
for  that  purpose,  and  so  the  Board  of  Public  Works  was  directed 
to  prepare  plans  and  specifications  and  advertise  for  proposals  for 
doing  the  collecting  and  delivering.  Proposals  were  received. 
A  contract  was  entered  into,  which,  upon  the  face  of  it,  appeared 
to  be  very  much  to  the  city's  advantage;  but  experience  has 
taught  us  that  it  cost  more  under  the  contract — as  the  ashes  were 
moved  for  so  much  per  cubic  yard  and  the  garbage  for  so  much 
per  ton — than  when  the  city  did  the  work;  and  in  addition 
to  the  cost  on  the  part  of  the  contractor  was  the  cost  of  super-  ' 
vision,  which  amounted  to  something  like  $14,000  per  year. 

However,  the  contract  was  carried  out.  It  extended  over  a 
period  of  three  years,  and  then  we  were  directed  to  prepare  plans 
and  specifications  and  to  advertise  again.  We  changed  the  specifi- 
cations in  this  way:  We  advertised  for  per  cubic  yard  for  ashes 
and  per  ton  for  garbage  proposals,  and  also  an  entire  bid  was 
requested  for  so  much,  per  lump  sum,  by  districts,  and  by  the  city 
as  a  whole.  In  the  meantime  the  contract  for  the  reduction  of  the 
garbage  had  expired,  and  new  bids  were  asked  for;  and  when 
received  the  bids  ranged  from  $45,000  a  year,  which  was  named 
by  the  parties  who  controlled  the  crematory,  down  to  $15,000  a 
year,  which  was  made  by  a  reputable  firm  of  contractors;  and 
after  a  long  and  hard  fight  we  were  enabled  to  give  the  contract 
to  the  lowest  bidder.  Great  fears  were  expressed  by  many  prom- 
inent citizens,  as  well  as  by  newspapers,  that  trouble  would  ensue 
— that  the  work  would  not  be  done  in  a  sanitary  manner.  We 
felt  confident  that  it  could  be  done,  and  finally  carried  our  point, 
and  the  contract  was  let.  In  a  few  days  both  the  highest  bidder 
and  the  party  to  whom  the  contract  was  let  came  in  and  asked 
us  to  consent  to  the  transfer  of  the  contract  to  the  highest  bidder 
at  the  $15,000,  which  we  were  only  too  ready  to  do.  So  we  have 
that  contract,  extending  over  a  period  of  four  years,  at  the  rate 
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of  $15,000  a  year,  wlii( 
they  wanted  $45,000. 

New  bids  came  in  fi 
it  was  found  that  the  1 
one  for  us;  for  what  h 
$x5o,coo  we  are  now  1 
the  city  supervision,  w 
system  of  collection  b; 
the  work  itself.  So  w 
the  city  of  Buffalo  is  c< 
Committee — and  I  ha* 
Committee  and  also  fo 
wt  are  saving  money  t 
of  Buffalo  proposes  t( 
$1.50  for  eight  hours'  ' 
wages  in  that  city,  and 
for  the  prevaiUng  rate 
Legislative  Body,  in  th 
that  for  teams  employ 
anxious  they  may  be  to 
of  teams  there  may  bi 
eight  hours'  work;  wh 
lias  been  not  to  excee( 
hour.  Then  again,  the 
were  always  ready  to 
was  they  were  moving 
T  think  if  a  citizen  had 
hold  goods  from  one 
that  swelled  the  expen 

Then  there  are  oth 
that  confines  its  fuel  I 
burning  their  newspa; 
getting  rid  of  newspa 
carted  away  to  some 
blow  all  over  creation, 
that  the  contractor  pro 
cial  value  for  old  papi 
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By  the  way,  I  neglected  to  say  that  the  same  parties  who  are 
doing  the  Collecting  and  hauling  of  this  stuff  now  are  the  ones 
who  had  the  contract  formerly,  and  who  were  paid  about  $140,- 
000;  and  they  are  willing  to  do  it  now  on  a  lump  sum  for  $80,000. 

With  regard  to  the  reduction  of  the  garbage,  as  against  cre- 
mation, I  have  given  the  matter  considerable  attention.  I  visited 
San  Francisco  to  study  into  the  workings  of  the  crematory  at  that 
town — I  think  they  have  one  of  the  same  character  in  Montreal 
also.  There  they  use  no  fuel  whatever  except  what  is  collected 
in  the  shape  of  paper  and  horse  manure,  and  so  on,  collected  on 
the  street;  that  is  all  the  fuel  they  require,  by  reason  of  the 
arrangements  of  their  draught.  So,  I  think,  the  city  of  ToroiUo 
is  wasting  some  money  in  buying  coal,  because  they  can  bum  their 
refuse  and  garbage  without  any  fuel. 

Now,  in  regard  to  the  sanitary  question,  I  do  not  suppose  the 
city  of  Buffalo  would  allow  us  to  locate  a  crematory — I  do  not 
care  what  its  condition  was,  or  what  safeguards  were  thrown  about 
it — ^under  any  circumstances  whatever.  I  know  it  was  tried  sev- 
eral years  ago,  and  if  any  one  dared  to  advocate  it  the  people  were 
ready  to  drive  that  party  out  of  town.  I  am  satisfied  that  the 
reduction  works  certainly  are  sanitary,  for  the  reason  that  very  few 
complaints  have  ever  been  made  in  regard  to  them;  and  since  the 
garbage  and  kitchen  waste  has  been  disposed  of  in  the  present 
manner,  the  death  rate  of  the  city  has  been  steadily  going  down. 
In  1893 — it  had  just  about  reached  to  a  proper  working  at  that 
time — the  death  rate  was  twenty-three  and  a  fraction  per  thousand; 
but  since  then  there  has  been  a  reduction  every  year,  until  last 
year  it  was  12.25;  ^tnd  we  hope,  by  pursuing  the  same  course, 
that  in  a  little  while  the  only  deaths  that  will  happen  in  the  city 
of  Buffalo  will  be  from  old  age. 

This  is  a  matter  that  I  think  the  Society  should  give  a  great 
deal  of  attention  to.  There  are  other  methods  of  disposing  of 
garbage  coming  up.  There  is  a  process  now  whereby  the  g^bage 
is  used  in  manufacturing  gas,  and  it  is  claimed  that  one  ton  of 
garbage  will  produce  eleven  and  one-third  cubic  feet  of  gas  of  a 
very  h^h  ilhmiinant,  thirty-nine  and  a  fraction  candle  power. 
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I  venture  to  say  by  the  time  our  pre 
years  hence,  that  it  will  have  a  commt 
if  not  quite  fully,  pay  for  the  expense 

Of  course,  we  cannot  claim  that 
disposed  of  now  is  entirely  the  cause  c 
city  of  Buffalo,  but  it  is  a  very  large 
and  alleys  and  the  abundant  use  of  w; 
it  what  it  is — one  of  the  healthiest  citif 
we  hope  to  convince  the  members  c 
have  their  Convention  in  Buffalo  in> 
year,  that  our  method,  if  not  the  very  bt 

The  President:  Gentlemen,  is 
said  upon  this  subject? 

Mr.  McMath:  There  is  more  I 
seem  to  have  time  to  say  it. 

The  President:  Xexl  on  the  pi 
Committee  on  City  Government  and 
the  Charters  of  American  and  Europe 
pelen,  Consulting  Engineer,  St.  Pau! 
Committee;  but  I  have  received,  with 
from  Mr.  Cappelen,  the  Chairman  of  t 
read  to  you. 

N.  P.  Lewis,  C.  E.,  Pres't  Am.  S.  M,  I.,  > 
Dear  Sir: 

I  sincerely  regret  that  it  is  impossibli 
6lh  Annual  Convention  of  the  Am.  S.  M. 
lately  prevents  me  with  reference  to  tJie  re 
Legislation,  I  beg  to  report  progress  as  fo 

Realizing  the  great  importance  of  the 
siderable  work  and  energy  upon  the  same 
ence  with  City  Officials  in  this  country  an 
of  practically  all  large  cities  of  all  foreign 

I  soon  found  out  that  I  would  not  hav 
wished  to  do  and  therefore  ask  the  Society 
I  will  be  able  within  a  few  months  to  pn 

to  each  member,  that  I  hope  will  be  of  interest  and  which  then  cottH 
be  discussed  at  the  next  meeting. 
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So  far  I  have  studied  tb :  charters  and  made  extracts  from  some  of 
the  following  cities: 

San  Francisco,  Cal.;  Seattle,  Wash.;  Milwaiukee,  Wis.;  St.  Paul, 
Minn.;  Minneapolis,  Minn.;  Indianapolis,  Ind.;  New  Orleans,  La.;  St. 
Louis,  Mo.;  Greater  New  York  and  Toronto,  Ont;  Zurich,  Switzerland; 
Vienna,  Austria,  and  have  befoie  me  the  charters  and  municipal  laws  of 
the  German  Empire;  Calcutta.  India;  Sydney,  N.  S.  W.;  Wellington, 
New  Zeialand  and  also  certain  information  pertaining  to  Shanghai,  China. 

From  several  other  cities  have  yet  to  hear  and  will  not  give  up  till 
I  get  the  desired  information,  which  it  appears  it  is  rather  dif)icult  to 
obtain. 

I  intend  to  give  general  information  derived  from  the  various  sources 

and  then  will  attempt  to  make  suggestions  as  to  how  a  city  should  be 

properly  governed. 

Respectfully  submitted, 

F.  W.  CAPPELEN, 

Chairman  Com.  City  Government  and  Legislation,  Am.  S.  M.  I. 

The  President:  What  is  the  pleasure  of  the  Society  with 
regard  to  Mr.  Cappelen's  request,  that  he  be  allowed  several 
months*  more  time?  Would  it  not  be  better  to  try  to  hurry  him 
up  a  little  so  as  to  get  his  paper  in  shape  to  be  printed  in  the  pro- 
ceedings of  this  Convention?  If  that  is  to  be  done,  it  will  be 
necessary  for  him  to  be  prompt,  as  the  new  Executive  Committee 
will  want  the  papers  just  as  soon  as  possible.  I  leave  the  matter 
to  the  meeting  to  decide. 

Mr.  .Sherrerd:  I  move  that  the  Secretary  be  instructed  to 
request  Mr.  Cappelen  to  finish  his  paper  in  time  for  publication 
in  the  report  of  the  proceedings  of  this  Convention. 

Mr.  Ames:    I  will  second  that  motion. 

The  President  put  the  motion,  and,  op  a  vote  having  been 
taken,  declared  it  carried. 

Mr.  M.  N.  Baker,  Engineering  News,  New  York:  I  would 
like  to  say  just  one  word  in  connection  with  Mir.  Cappden's  letter, 
to  the  effect  that  the  National  Municipal  League  has,  through  a 
committee,  prepared  what  it  terms  a  model  city  charter — I  spokt 
of  this  the  other  day — and  that  charter  was  presented  at  the 
Indianapolis  meeting  of  the  League  last  year,  and  was  discussed 

17 
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very  extensively,  and  was  referred  b 
further  study  and  for  report  at  the  mee 
I  suggest  that  those  interested  in  this 
address  the  League  for  a  copy  of  that  cl 
report,  which  will  be  printed  and  circi 
of  the  coming  meeting.  You  can 
Woodruff,  Secretary  National  Munic 
It  is  an  excellent  piece  of  work,  and  v 
any  one  who  is  interested  in  the  subjei 

The  President:  Next  in  order  U 
tee  on  Coating  of  Cast  Iron  and  Stee 
L.  W.  Rundlett,  Consulting  Engineer, 
not  think  anything  has  been  heard 
Rundlett.    Have  you  heard  from  him, 

Mr.  Benzenberg:    No. 

The  President:  The  next  on  our 
Committee  on  Municipal  Franchises." 
Committee,  but  he  is  not  at  present  ir 
do  you  know  anything  about  a  repor 

Mr.  McMath:  I  believe  Mr,  Bj 
which  he  has  not  had  time  to  compk 
expectation  that  the  Committee  would 
a  report  during  the  time  we  were  in 
been  able  to  do  so,  and  consequently 
in  the  way  of  a  report  is  what  Mr,  Bi 

Mr.  Bardol:  Mr.  Saunders,  befi 
gested  the  advisability  of  having  the 
u&  additional  time,  and  having  it  printf 
it  is  ready. 

I  do  not  feel  that  the  report  I  have  i 
I  expected  we  would  meet  together  w 
got  here,  to  get  it  in  shape. 

The  President:    Do  I  understand  it  is  not  the  wish  of  the 
Committee  to  present  a  report? 
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Mr.  Bardol:  Not  to-day;  but  we  hope  txD  be  able  to  do  so 
if  vou  will  allow  us  an  extension  of  time. 

The  President:  Very  well,  we  will  let  it  remain.  I  do  not 
know  whether  any  action  is  necessary.  Action  was  taken  in  the 
case  of  Mr.  Cappeleo,  but  he  was  not  here.  Unless  the  Convention 
wishes  to  take  some  definite  action,  I  would  say  the  new  Executive 
Committee  would  be  very  glad  to  have  the  report  at  as  early  a 
date  as  possible,  and  have  it  printed. 

REPORT  OF  COMMITTEE  ON  MUNICIPAL 

FRANCHISES. 

Your  Committee,  while  realizing  that  the  collection  of  statisftics 
bearing  upon  the  subject  of  Municipal  Franchises,  giving  abstracts  oi 
conditions  imposed  upon  various  corporations  seeking  grants  for  the 
so-called  "public  necessities,"  suoh  as  water,  gas,  electric  lighting,  tele- 
phone and  street  railways,  would  be  exceedingly  interesting,  hesitated 
in  its  undertaking  on  account  of  the  questionable  results  to  be  derived 
by  such  an  attempt. 

Generally  speaking,  the  relationship  between  corporations  having 
special  privileges  and  the  municipality  granting  them  is  somewhat 
similar.  Valuable  franchises  are  only  too  frequently  gfiven  for  the  mere 
asking.  At  times  ordinary  business  sagacity  and  honesty  on  thie  part 
of  the  municipal  authorities  should  indicate  the  value  of  the  privilege 
asked  ibr;  then  again  there  are  instances  where  private  capital  is 
encouraged  to  invest  without  immediate  prospects  of  any  return  on 
its  investment.  When  prosperous,  the  results  are  eventually  the  same. 
As  a  consequence  of  dissatisfaction  among  the  public,  a  new  company 
is  given  a  grant,  ostensibly  to  induce  competition.  This  results  in 
Huplication  of  lines  and  plants,  upon  which  the  users  and  consumers 
are  forced  to  pay  a  price  sufficient  to  make  a  satisfactory  return  upon 
the  excessive  capital  invested. 

The  municipality  is  responsible  to  a  degree  for  this  excessive 
bona-fide  investment,  but  its  consequence  is  of  small  importance  com- 
pared with  the  curse  of  over-capitalization. 

The  recent  reorganization  of  the  four  gas  companies  in  BuflEialo, 
N.  Y.,  into  one  company  brought  to  the  attention  of  the  public  its 
large  over-capitalization,  and,  naturally,  led  to  some  agitation  toward 
the  establishment  of  a  municipal  plant.  In  order  to  make  a  comparison 
between  the  present  conditfon  and  what  could  be  expected  for  works 
operated  by  the  municipality,  the  following  compilation  was  made, 
which  may  be  of  interest  here: 
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GENERAL  COST  OF  W 
The  capital  cost  of  works  is  usually 
thousand  feet  of  gas  sold  or  produced. 
United  Kingdom  for  1888  shows  that  or 
undertakings  the  total  authorized  capital 
per  thousand   feet   of  gas   made  up. 

From  the  statistics  of  Capitafand  Outpi 
of  1890  by  E.  C.  Brown,  Editor  of  the  Prog 
per  thousand  feet  in  fifteen  of  the  larges 
follows: 

New  York 

Chicago 

Brooklyn 

St.  Louis 

Baltimore 

San  Francisco 

CincinnatL 

Mew  Orleans 

Milwaukee 

Washington 

Jersey  City..... 

Louisville 

Omaha 

Rochester 

St.  Paul 

Average  capitalization 

President  Hepworth,  President  of  the 
Stated  in  his  address  in  1891  that  the  c 
large  siied  gas  works  should  not  exceed  $3 
From  the  Special  Consular  Reports, 
Bureau  of  Statistics,  Department  of  Stal 
for  Lirge-sized  gas  works  the  expense  in  . 
per  thousand  cubic  feet.  In  this  expense  . 
and  fixtures  for  lighting  street  at>d  public 
■ent  from  30  to  40  per  cent,  of  the  capit 
Recent  reports  by  the  Bureau  of  Lai 
th^*  cost  of  the  plant  of  the  Universal  ( 
$1,500,000,  having  a  capacity  of  12,000,000 
largest  gas  plant  in  the  world.  The  pr 
pasifd  July  i6th,  :^J4.  'S  90  cents  per  th 

U)   The  boailc  (lone  In  St.  Lnili  ub  ».ts  par 
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J.  Edward  Addkks,  the  famous  organizer  of  gas  companies,  in  an 
affidavit  in  an  aotion  brought  by  him  in  1887  against  the  Chicago  Gas 
Light  &  Coke  Com(>any,  said:  "The  sum  of  $10,000,000  is  sufficient  to 
build  two  gas  plants  in  the  city  of  Chicago,  either  one  of  which  would 
be  capable  of  manufacturing  all  the  gas  used  in  said  city,  constructed 
according  to  the  most  modern  methods,  and  the  system  of  mains, 
ser\iccs  and  meters  sufficient  to  supply  every  'hous«  in  the  dty."  The 
annual  consumption  at  this  time  was  2,660,000,000  feet,  or  about  four 
times  that  of  Hui)'alo. 

The  ^luLual  Fuel  Gas  Company,  one  of  the  two  companres  not  in 
the  Chicago  trust,  organized  in  1889,  now  has  a  capital  stock  of  $5,000,-. 
000,  of  v^hich  $1,500,000  has  been  issued.     Its  mains  cost  $900,000,  and 
plant  $600,000.     Its  capacity  is  3,000,000  per  day,  and  during  1896  was 
700,000,000. 

The  annual  consumption  of  gas  in  Buffak>  is  about  700,000,000 
cubic  feet,  at  a  maximum  daily  of  3,000,000,  the  amount  being  equal  to 
the  capacity  cf  the  Mutual  Fuel  Gas  Company  of  Chicago,  w^hose  plant 
cost  $600,000. 

The  main  item  of  expense  in  a  plant  would  be  the  cost  of  the 
distributing  system.  Experts  consider  that  $8,000  per  mile  would  be 
required  to  cover  the  cost  of  mains,  meters  and  house  connections.  In 
a  city  covering  zs  large  a  territory  as  Buffalo,  with  a  scattering  popula- 
tion, it  is  difficult  to  say  how  many  miles  of  mains  would  be  required. 
Assuming  400  miles,  the  cost  of  mains,  meters  and  house  connections 
will  be  about  ?3..200,ooo.  The  total  cost  of  the  works  will  be  $4,000,000. 
allowing  S8oo,ooo  for  the  cost  of  plant,  making  a  capitalization  of  $571 
per  thousand  feet. 

According  to  recent  reports,  the  capital  of  the  gas  combine  in  this 
city  ts  $15,000,000.  or  a  capitalization  of  $21.44  P^r  thousand  feet. 

Disregarding  the  cost  of  the  manufacture  of  the  gas,  allowing  5  per 
cent,  on  the  investment,  these  figures  show  that  with  the  present  con- 
sumption, and  assuming  that  its  shares  are  selling  at  par,  the  city's 
interest  on  its  bomls  will  amount  to  28.55  cents,  as  against  $1.07 
required  by  the  combine.  Since  the  gas  at  present  is  selling  for  $1.00, 
this  deduction  apparently  seems  unreasonable.  Evidently  the  stocks 
and  bonds  are  rated  below  par,  but  the  fact  remains  that  the  tendency 
will  be  to  approach  the  limit.  Of  course,  as  the  consumption  increases 
the  capitalization  per  thousand  of  gas  manufactured  will  decrease. 

COST    OF    MANUFACTURED    CAS. 

The  yield  per  ton  of  coal  is  usually  taken  at  10,000  cubic  feet.  Varia- 
tion  in  the  amount  produced  affects  the  value  of  the  residuals,  and, 
therefore,  it  is  not  always  econom^icail  to  prodtnre  the  largest  amount 
of  gas. 
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suming  tb«  ui9e  of  Youi^oghaji] 
d  with  5  per  cent,  of  Cannel  Ct 
•f  one  ton  of  toixtui'e  at  $2.10  p 
,500  cubic  feet. 

e  residuals  from  the  combustion  < 
!  coke  necessary  for  the  retorts,  i 
31  bushels  of  coke,  @  $0.06..'..., 

14  gallons  of  tar,    @      .06 

Ammonical  products 


Total,  say 

.  the  sale  from  the  residuals  from 
xs  at  least  50  cents  per  ton  of  c< 

flELDS  AND  TESTS  OF  AM 

ot  HlIM,  Ooti  YMd  Tlsld         Oi 

Tunpuir-  iwr  ton.       iwr  lb.        Po 

ik,  Taylor  Co.  .11,693       5-m        16 


tin 12,300  5-49 

12.960  S-?8 

burg 13,020  S72 

alley 11,520  5.14 

Creek 12.340  5-50 

ton  Cannel 12.510  ss8 

igahela 11,648  5.20 

yRun 11,390  508 

12,067  538 

iogheny 12,215  S-45 

Tginia io,4>4  4-64 

burg 11J87  5.26 

loreland 11,883  5'3o 

County., 12,563  5.60 

County 11,066  4-93 

ton  Cannel 12.000  5.31 

Ridge  Cannel. .  13,938  6.22 

iogheny 11,621  5,14 


Candles  gas,  equals 

Tar,  equals.. 

Liquor,  equals 

Sulphuretted  hydrogen,  equals.,, 

Carbonic  Acid  Gas,  equals 

Ammonia , 

Coke,   equals 

Waste 
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It  is  difficult  to  analyze  tlhle  cost  of  gas  in  the  holder,  but,  from  a 
source  considered  reliable,  it  is  between  20  and  25  cents  per  thousand 
feet.  Assuming  20  cents  as  the  cost  of  distribution,  which  will  include 
the  repairs  of  mains,  inspection  of  ifieters  and  clerical  force,  bringi 
the  total  cost  of  the  gas,  exclusive  of  capitalization,  at  45  cents  per 
thoissand  feet.  This  result  was  arrived  at  previous  tQ  the  publication 
of  the  report  of  the  Chicago  Commission.  It  is  mentioned  in  the 
report,  according  to  the  undisputed  affidavit  of  Mt.  Ketdhum,  former 
employee  of  the  Gas  Company,  the  cost  in  the  holder  for  the  Equitable 
Gas  Company  was  27.9  cents  for  593,688,000  feet  made  in  1892.  Dis- 
tribution expenses  and  taxes  for  various  companies  month  after  month 
is  from  10  to  15  cents,  msking  die  maximimi  cost  of  24-oandle  power 
gas  about  42  cents,  aside  from  depreciation  and  profit,  with  oil  at  2  to 
2^  cents  per  gallon  and  anthracite  coal  from  $4.00  to  $4.60  per  ton. 

Accepting  the  Chicago  Gas  Light  &  Coke  Company's  own  figures, 
allowing  10  cents  per  thousand  cubic  feet  for  depreciation,  the  oost  in 
1893  would  be  48  cents  per  thousand  feet  in  the  burner. 

The  People's  Gas  Light  &  Coke  Company  officially  gave  the  entire 
cost  of  gas  manufactuned  and  distributed  in  1892,  including  taxes,  as 
43  cents  per  thousand.  The  report  concludes:  "Every  evidence  seems 
to  indicate  that  in  Chicago  all  charges  for  gas  above  50  cents,  and 
possibly  above  45  cents,  are  profits." 

The  Cicero  Gas  Company,  a  small  plant  operated  in  the  suburb  of 
Chicago,  manufacttires  gas,  the  entire  expense  of  w'hich,  including  taxes, 
was  54  cents  per  thousand  in  1896. 

These  figures  seem  to  indicate  that  with  a  consumption  of  700,000,000 
cubic  feet  per  annum,  allowing  $4,000,000  for  the  cost  of  the  plant,  gas 
can  be  manufactured  in  Buffalo  for  about  50  cents,  plus  28}^  cents, 
equals  78.5  cents — say  80  cents  per  thousand  cubic  feet — wi*h  a  fair 
profit  to  the  city. 

STREET  RAILWAYS. 

Before  1891  a  system  of  transfers  was  in  use  in  Buffalo,  N.  Y.,  by 
which  a  passenger,  finding  it  necessary  to  transfer  from  one  line  to 
another,  was  compelled  to  pay  an  additional  fare  of  3  cents. 

The  city's  proportion  of  the  receipts  varied  from  nothing  on  most 
Knes  to  as  high  as  41  per  cent  on  one  line.  By  universail  consent  the 
system  of  transfers  was  abolished,  and  a  schedule  enacted  by  which 
the  railway  company  pays  the  city  2  per  cent,  annually  of  its  gross 
receipts  up  to  $1,500,000;  254  per  cent  over  $1,500,000  and  under  $2,000,- 
000;  3  per  cent  over  $2,000,000.  The  amount  paid  the  city  in  1898 
was  $46,000. 
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There  are  a  number  t>(  separate 
operate  under  one   management. 

EXTRACT    FROM    THE    CITY    OF    TOR 

The  said  purchasers  and  '  their  a 
with  the  said  Corporation  that  they  1 
the  said,  sum  of  $378,786.  being  (he  ba 
equal  quarterly  payments  00  the  first 
and  September  next,  or  the  first  juridic! 
interest  at  the  rate  o^  s  per  cent.  p< 
agreement  on  the  amount  thereof  then 

And  that  they  wflll  yearly  and  eve' 
by  this  agreement  pay  to  the  Corpora 
the  sum  of  $800  per  annum  per  mile  o 
of  doiuble  track,  occupied  by  the  rails 
said  limits  (not  including  turnouts,  1 
api-poved  of  by  the  Gty  Engineer),  in 
on  the  first  days  of  January,  April,  . 
or  on  the  first  juridical  day  thereaft 
ment  to  be  the  proportionate  part  of  t 
from  the  daite  of  tliese  presents  to  tibe 

And   that   they    will   monthly,    and 

covered  l>y  this  agreement,  on  the  firs 

the   Corporation,   through   its  City  Ti 

said  Conditions  and  Tender  referred  to 

oi   the   gross   receipts   from   passenger 

rales,  and  all  other  sources  of  i^evenue 

by  the  operation  of  the  said  railways,  1 

On  all  gross  receipts  up  to  $i,oo( 

Between  $1,000,000  and  1,501 

Between    1,500,000  and  2.001 

Between    2,000,000  and  3,001 

And  on  all  gross  receipts  over  3,001 

And  it  is  further  undersitood,  de 
parties  to  these  presents  that,  ^ottld  thi 
time  eliminate  from  Clause  31  of  thi 
requiring  a  class  of  tickets  to  be  sold 
35  cents  for  use  during  certain  specil 
in  that  event  the  said  Purchasers,  for  th 
istrators  and  assigns  covenant,  promise 
and  thdr  successors  that  they  will,  in  . 
in  that  behalf,  pay  to  the  Corporatio 
unexpired  period  of  the  said  term  co' 
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X>er  cent,  cyf  the  said  gross  receipts  in  addition  to  the  percentages  herein- 
before mentioned,  such  additional  percentage  to  be  payable  monthly 
as  aforesaid. 

DAY  CARS. 

Day  cars  are  to  commence  running  on  all  routes  not  later  than  5:30 
a.  m.,  and  to  run  until  12  o'clock  midnig^ht,  at  such  intervals  as  the 
City  Engineer,  with  the  approval  of  the  Qty  Council,  may  from  time 
to  time  determine. 

NIGHT  CARS. 

Night  cars  shaill  be  run  on  such  routes  and  at  such  hours  and 
intervals  as  may  be  deemed  necessary  by  the  City  Engineer  and  approved 
by  the  City  Council. 

.      TICKETS    AND    FARES. 

Single  (cash)  fares  are  to  be  5  cents  each. 

Fares  on  night  cars  are  to  be  double  the  ordinary  maximum  single 
fare  rates. 

A  class  of  tickets  must  be  sold  at  the  rate  of  8  for  25  cents,  the  same 
to  be  used  only  by  passengers  entering  the  cars  between  the  time  the 
day  cars  commence  running  and  8  a.  m.,  and  between  5  and '6:30  p.  m. 

A  class  of  tickets  must  be  sold  at  the  rate  of  twenty-five  for  $1,  and 
another  class  at  the  rate  of  six  for  25  cents. 

Children  under  nine  years  of  age,  and  not  in  arms,  are  to  be  carried 
at  half  fare  rates,  and  infants  in  arms  are  to  be  carried  free;  sdhool 
children  are  to  have  school  tickets  at  the  rate  of  10  for  25  cents,  only 
to  be  used  between  8  a.  m.  and  5  p.  m.,  and  not  on  Saturdays. 

The  payment  of  a  fare  shall  entitle  the  passenger  to  a  continuous 
ride  from  any  point  on  said  railway  to  any  point  on  a  main  line  or 
branch  of  said  railway  within  the  city  limits;  and  to  enable  this  service 
to  be  carried  out,  transfer  arrangements  must  be  made  by  the  purchaser 
to  meet  with  the  approval  of  the  City  Engineer  and  the  endorsation  of 
the  Council. 

Police  Constables  in  uniform,  Detective  Police  Officers  in  tihe  employ 
<A  the  city,  and  (while  a  fire  is  in  progress)  members  of  the  City  Fire 
Department  in  uniform,   shall  be  carried  free. 

The  purchaser  shall  be  liable  to,  and  shall  indemnify  the  city  against 
all  damages  arising  out  of  the  construction  or  operation  of  the  said 
ra-iway  system. 

CARS. 

Cars  are  to  be  of  the  most  approved  design  for  service  and  comfort, 
including  heating,  lighting,  signal  appliance,  numbers  and  route  boards. 
They  must  be  kept  clean  inside  and  out,  and  shall  not  exhibit  advertise- 
ments outside  unless  under  permit  from  the  City  Engineer.     The  plat- 
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forms  must  be  provided  with  gates.  Cai 
for  the  conveyance  of  passengers,  unkss 
City  Engineer;  and  smotdng  will  only  be  i 
ol  closed  cars,  and  rear  seat  and  platform 


Each  car  is  to  be  in  charge  of  a  uni 
clearly  announce  the  names  of  cross  strt 
Conductors  shall  not  permit  ladies  or  ch 
cars  while  the  cars  are  in  motion,  and  she 
passengers  on  right  or  curb  side  of  vehici' 
branch  or  light  suburban  lines,  where  hor 
liorse  cars  may  be  run  in  charge  of  a  un 

Cars  are  not  to  be  overcrowded  (a  cc 
gers  for  each  class  of  cars  to  be  detcrmim 
approved  by  the  City  Council). 

FRANCHISE    TO    ELECTRIC    LI 

The  Power  Company  in  Bul^o  paj 
receipts  on  all  electricity  sold  for  heating, 
excluding  the  first  six  years  from  the  dale 
The  grant  is  for  thirty-six  years.  Provisio 
tion  of  eighteen  years  there  shall  be  a  rea 
to  be  paid  by  the  Company  to  the  city.  T 
arbitrators,  one  to  be  appointed  by  the  Coi 
of  the  city,  these  to  chose  a  third.  Sue 
power  to  increase  or  decrease  the  percent! 
wise  regulate  and  adjust  the  same.    Their 

The  gmnt  provides  that  the  Company  i 
statement  to  the  Comptroller  of  the  city,  t 
receipts.  The  books,  records  and  contra* 
open  to  the  inspection  of  such  Comptroll 
taiiring  the  correctness  of  the  report. 

The  Company  gives  a  bond  for  $250,0 
unnecessarily  obstruct  the  streets,  and  fully  protects  the  city  against 
all  accidents  growing  or  arising  out  of  not  protecting  properly  their 
obstructions  or'excai'ations. 

The  remaindtr  of  the  companies  in  BuSalo  having  permission  to 
lay  in  conduits  in  streets  are  required  by  their  grants  t»  make  piovisimi 
tor  city  wires,  such  as  police  and  fire.  Others  are  required  to  make 
them  twice  the  size  of  present  requirements;  and  then  again  several 
provide  for  the  use  of  conduits  by  foreign  companies,  alter  a  determina- 
tion by  a  Board  of  Arbitration  as  to  the  amount  to  be  paid  for  such  use. 
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To  the  one  characteristic  which  corporations  have  of  stock  watering 
may  be  attributed  most  of  the  dissatisfaction  arising  from  franchises 
^ven  to  corporations.  Whether  its  final  solution  will  be  municipal 
ownership  or  the  rigid  control  by  the  government  over  private  corpora- 
tions is  an  open  question.  But  the  prerequisite  of  any  remedy  is  the 
need  of  active  participation  on  the  part  of  intelligent  voters  in  the 
affairs  of  the  municipality. 

Satisfiactory  results  from  franchises  given  to  private  corporations  can 
be  had  only  when  capital  is  satisfied  with  a  reasonable  return  on  its 
actual  investment,  and  is  willing  to  have  the  affeirs  of  the  company 
open  to  inspection  and  regulation  of  a  competent  and  responsible  body 
appointed  by  the  municipality.  A  grant  specifying  the  maximum  divi- 
dend the  Company  is  to  derive  on  the  capital  invested,  and,  as  an 
incentive  to  economical  management,  allowing  an  additional  percentage 
dependent  upon  the  amount  of  net  earnings,  would  be  all  that  could 
be  desired. 

Success  in  municipal  ownership  or  under  municipal  control  can  be 
had  only  by  the  organization  of  a  body  entirely  independent  of  political 
influences.  With  tfhe  merit  system,  wisely  framed,  honestly  enforced, 
and  earnestly  supported  by  the  public,  there  is  no  reason  why  any  of 
the  enterprises  now  operating  by  virtue  of  special  pri\ileges  cannot  be 
successfully  managed  by  the  municipality. 

BERNARD  SAUNDERS,  Chairman. 
FRANK  V.  E.  BARDOL. 

The  President:  If  there  is  nothing  further  to  be  said  on  this 
question,  we  are  ready  for  the  report  of  the  Committee  on  Review. 

Mr.  Benzenberg:  As  this  report  of  the  Committee  has 
nothing  in  it  to  bring  out  any  discussion,  and  as  the  report  may 
not  to  many  be  of  great  interest,  it  seems  to  me  it  would  be  well 
to  move  that  it  be  simply  received  and  printed  with  the  pro- 
ceedings. 

The  President:  You  have  heard  the  suggestion  from  the 
Qiairman  of  the  Committee;  but  I  would  like  to  say  that  Mr. 
Benzenberg's  last  report  was  an  extremely  interesting  one.  I  do 
not  know  that  I  heard  it  read,  but  I  have  read  it  several  times 
since  with  a  good  deal  of  interest. 

Mr.  Sherrerd:  Can  Mr.  Benzenberg  give  us  a  sort  of 
synopsis  of  the  work  of  the  Committee  without  reading  the  report. 
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Mr.  Benzenberg:  Yes,  I  can  skip  some  parts  and  read  the 
balance.  The  report  in  itself  is  a  synopsis  of  other  municipal 
reports. 


'i-  -  To  THE  President  and  Members  of  the  American  Society  of  Muni- 

.  ciPAL  Improvements. 
,^  Gentlemen: 

f^  Your  Committee  on  Review,  instead  of  following  the  method  adopted 

last  year  of  obtaining  data  for  their  r/eport  by  correspondence,  have  con- 
*'  fined  themselves  to  a  review  of  the  municipal  reports  so   far  as  such 

^-  were  issued  and  obtainable.     It  was  learned  that  in  quite  a  few  cities 

,  no  report  upon  any  improvements  or  municipal  work  was  either  pre- 

pared or  submitted,  while  in  many  other  cities  such  reports  were  sub- 
mitted but  not  printed  nor  distributed. 

The  members  of  the  Committee  have  received  sixty-seven  different 
reports  from  as  many  municipal  departments  having  charge  of  public 
works  and  improvements,  and  these  have  been  carefully  reviewed  for  the 
purpose  of  presenting  to  you  any  new  or  novel  features  in  the  way  of 
methods,  material,  design  or  character  of  work  which  may  have  been 
attempted  or  introduced  in  connection  with  municipal  improvements  or 
of  any  legislation  which  may  have  been  adopted  to  assist  in  executing 
such  work.  The  reports,  however,  were  so  meager  as  to  that  class  of 
ir.  formation  that  any  data  of  interest  has  been  included  in  this  report, 
though  it  may  thereby  fail  to  be  interesting. 

Twenty-four  of  these  reports  contain  merely  tabulated  statements  of 
the  amount,  class  and  location  of  work  done,  of  the  amount  of  money 
received  and  expended,  of  total  values  of  the  various  kinds  of  improve- 
ments, etc.,  all  of  which  is  interesting  to  the  tax  payer  but  not  to  the 
nembers  of  this  Society  and  hence  no  mention  of  such  reports  is  made 
herein. 

The  Committee  again  appeals  to  the  heads  of  the  various  municipal 
departments  having  charge  of  public  improvements,  that  in  writing  their 
reports  they  kindly  remember  that  their  reports  have  a  value  with  their 
colleagues  of  other  cities  in  proportion  as  such  reports  contain  inter- 
esting descriptions  and  illustrations  of  municipal  work,  especially  if  they 
contain  new  features  or  are  surrounded  by  difficulties.  No  matter  how 
little  you  may  be  doing,  it  is  instructing  to  all  to  know  how  it  is  done 
and  why. 

As  the  subjects  reported  upon  cannot  well  be  treated  under  classified 
heads,  the  reports  will  be  taken  up  in  alphabetical  order. 

The  report  of  the  Albany  Board  of  Water  Commissioners  is  made 
very  interesting  by  a  large  number  of  plates  showing  the  different  stages 
of  construction,  of  methods  and  machinery  employed  and  the  progress 
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made  itpon  the  new  reservoir,  sedimentation  basins,  filter  beds  and  the 
various  lines  of  piping,  etc.  Very  fair  progress  seems  to  have  been  made 
and  the  works  were  expected  to  be  ready  for  operation  early  the  past 
summer.  The  cost  of  the  work  was  expected  to  differ  little  from  the 
estimate,  which  was  $478,000.00. 

The  average  daily  consumption  being  164  gallons  per  capita  the  gen- 
eral introduction  of  m-eters  is  strongly  recommended.  The  report  i^hows 
a  very  material  decrease  in  the  actual  running  expenses  of  the  depart- 
ment for  the  past  four  years,  and  efforts  are  being  made  to  still  further 
reduce  the  cost  by  the  introduction  of  some  smoke  consuming  device 
which  will  permit  the  use  of  bituminous  coal. 

According  to  the  report  of  Baltimore,  Md.,  the  days  of  cobble  stone 
pavements  have  not  yet  passed,  althougii  the  commissioners  hope  steps 
will  soon  be  taken  to  prevent  the  laying  of  any  more  of  them.  The  lay- 
ing of  sheet  asphalt  on  a  cobble  base  is  strongly  urged. 

It  is  proposed  tliat  all  openings  made  in  streets  be  repaired  by  the 
city  at  the  expense  of  the  party  making  the  opening  so  as  to  secure 
better  repair  work. 

Ten  or  fifteen  years'  guarantee  on  improved  pavements  are  recom- 
mended. 

Baltimore  has  over  300  miles  of  cobble  stone  paved  streets;  31  miles 
of  granite  block  pavements;  95^  miles  of  asphalt  block  pavements,  and 
8  miles  oi  shett  asphalt  pavements. 

Last  year  vitrified  brick  gutters  were  laid  on  asphalt  paved  streets. 
A  new  method  of  contracting  for  street  pavements  hereafter  is  suggested 
in  that  price  of  pavements  be  fixed  by  the  city,  and  that  the  contractors 
compete  on  the  time  they  will  agree  to  maintain  the  pavement,  the 
specifications  being  explicit  as  to  the  condition  of  the  pavement  at  the 
end  of  the  guarantee  period. 

Wide  tires  on  vehicles  are  urged  as  necessary  to  the  maintenance 
of  roadway  pavements. 

lu  constructing  a  10.5  feet  diameter  sewer,  the  work  was  divided 
into  sections  and  worked  alternately  to  give  the  arches  time  to  set  before 
drawing  centers. 

In  the  City  Engineer's  report  of  Binghamton,  N.  Y.,  it  is  claimed 
that  $10,584.99  was  saved  by  the  city  by  building  sewers  by  the  day 
instead  of  by  contract  since  1896.  The  total  cost  of  sewers  built  by  the 
day  was  $32,539.65,  the  city  paying  $1.50  per  day  for  labor  while  the 
contractor's  price  was  $1.10  per  day. 

The  superintendent  of  the  Brookline,  Mass.,  Water  Board,  reports 
that  the  cement  lined  iron  pipes  after  a  service  of  25  years  are  free  from 
any  interior  obstructions,  and,  where  taken  up,  due  to  sewer  construc- 
tion or  change  in  street  grades,  they  were  found  as  smooth  and  perfect 
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on  the  inside  as  whea  laid  35  years  ago.  Fn 
he  claims  no  better  pipe  can  b«  desired.  He 
lency  of  ttae  water  and  as  a  refutation  to  tt 
causes  and  aggravates  rheumatism,  gives  a  I 
«(  difTerent  waters  supplied  from  springs  ani 
the  State,  some  of  which  tange  from  six  to  ti 

The  Water  Commissioner's  report  of  Bur 
average  daily  consumption  for  the  last  year  w 
tions  the  fact  that  during  a  lumber  yard  confli 
in  use  and  that  about  six  million  gallons  of  1 
15  given  as  an  excellent  test  of  the  works  to  f 
ing  the  time  o*  heavy  draft 

Forty-six  per  cent,  of  the  water  pumped  i 
ty-four  per  cent  of  the  revenue.  The  average 
five  gallons  per  capita  per  day- 

The  Water  Board  of  Cambridge,  Mass.,  : 
statement  that  the  completion  of  Hobbs  Bi 
(o  the  city  whh  its  other  basins  such  an  ami 
mailer  what  other  cities  or  towns  may  need 
water  supply.  Cambridge  will  not  need  any  c 
Stony  Brook  for  a  generation  to  come.  It  als' 
financial  coitdition  of  the  department 

The  report  of  the  Department  of  Public  ^ 
13  very  complete  and  cannot  well  receive  exf 
space.  The  department  of  electricity  reports 
and  claims  the  distinction  of  having  the  large 
plant  in  the  world.  The  total  annual  cost  p 
which,  through  proposed  improvements,  k  is 
«nt  year  will  be  reduced  to  below  $6o.oa 

A  department  of  supplies  was  estab1ishe< 
chase  of  all  supplies  in  a  way  to  secure  v 
expended.  Requisitions  are  made  upon  the  £ 
of  departments  and  he  purchases  the  supplii 
considerable  saving,  stocking  such  supplies  i 
slant  use  in  a  warehouse  maintained  for  that 
16.327   orders   were   issued  and   over  $694,000 

The  Bureau  of  Streets  reports  laying  nin 
pavements,  nine  miles  of  asphalt,  six  miles 
brick  and  one  mile  of  granite  block  pavem 
$150,000.00  for  street  repairs  was  sufficient  t' 
half  per  cent,  of  the  cedar  block  pavement 
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seventy  and  eighty  per  cent,  of  the  various  kinds  of  pavements  need 
immediate  repair.  , 

The  total  mileage  of  streets  and  alleys  cleaned  was  19,000  miles  at  a 
cost  of  about  $157,000.00,  while  450  miles  of  sidewalks  were  inspected 
and  condemned  and  253  miles  of  new  sidewalk  were  built  by  the  city  and 
<20i,957  loads  of  garbage  and  ashes  were  removed  to  the  dumps  by  the 
department  men,  no  satisfactory  plan  for  the  disposal  of  garbage  having 
yet  been  effected. 

The  Bureau  of  Sewers  reports  that  considerable  progress  has  been 
made  upon  the  intercepting  sewer  system  and  that  at  least  forty  per  cent. 
of  the  sewage  which  had  polluted  Lake  Michigan  is  now  discharged  into 
the  Illinois  and  Michigan  canal  until  the  drainage  canal  shall  have  been 
put  into  operation,  when  it  will  take  all  the  sewage,  to  be  discharged  in 
a  diluted  form  into  the  Illinois  river. 

Over  forty-eight  miles  of  new  sewer  were  constructed  and  1,388  miles 
of  sewer  were  cleaned  and  kept  in  repair. 

The  Water  Bureau  reports  a  thorough  overhauling  of  the  machinery 
at  the  various  pumping  stations  which  resulted  in  better  service.  About 
17,000  new  pump  valves  replaced  as  many  defective  Ones  and  24  boilers 
were  retubed  and  otherwise  repaired  with  the  result  that  over  2,746 
million  gallons  more  water  was  pumped  than  during  the  previous  year 
at  an  expense  of  over  $22,000,00.  less  for  fuel.  Over  34,000  tons  of  cast 
iron  water  pipe  were  laid  during  the  year.  The  new  water  tunnel  sys- 
tem is  reported  as  nearing  completion,  the  lake  end,  which  is  10  feet  in 
diameter  and  14,108  feet  long,  being  finished.  When  this  work  is  com- 
pleted the  total  actual  tunnel  capacity  will  be  418,000,000  gallons  per  day. 
Thliteen  per  cent,  of  the  water  pumped  is  reported  as  being  metered  and 
as  paying  thirty-one  per  cent,  of  the  total  revenue,  which  is  $3,489,390.00, 
and  this  fact  is  used  as  an  argiiment  to  favor  the  general  introduction 
•of  meters.  The  average  daily  consumption  per  capita  was  about  150  gal- 
lons. 

Great  progress  in  work  of  elevating  track  crossings  is  reported. 
Some  96  grade  crossings  were  eliminated  at  an  expenditure  of  over 
•$6,650,000.00,  giving  employment  to  fully  40,000  men.  This  work  is 
•expected  to  be  completed  during  the  present  year. 

These  reports  are  all  so  elaborate  and  full  of  interesting  data 
regarding  the  construction  of  the  tunnels,  intercepting  sewers  and  track 
^crossings,  fully  illustrated  by  plates,  that  this  should  be  read  complete 
and  therefore  your  Committee  refer  you  to  the  reports  themselves  for 
further  information. 

The  department  reports  of  Cleveland,  O.,  show  that  7,877  feet  oj  the 
Jiew  water  works  tunnel  was  completed  during  the  year  1898,  and  that 
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ilosions  took  place  in  the  tunnel  which  resulted  in  the  death  o( 
Much  difKculty  was  also  experienced  in  the  shaft  at  the  crib. 

report  shows  that  the  cost  oi  coal  for  pumping  one  million  gal- 
water  was  reduced  from  $2.22  to  $1.03,  by  the  completion  and 
□  of  the  new  AUis  triple  expansion  pumping  engine. 
;h  trouble  is  also  reported  from  electrolysis  of  water  pipes  and 
ons,  and  stringent  legislation  is  recommended, 
re  were  in  use  at  the  end  of  i8g8,  2,151    water  meters.    The 

of  water  supplied  through  them  was  12,158,000  gallons  out  of 
)umpage  of  51.8.19,816  gallons. 

cost  of  cleaning  pavements  is  given  as  $18.58  per  mile,  tbe 
1  the  history  of  the  city. 

y  streets  were  paved  and  repaved  in  1898,  and  legislation  com- 
>r  ninety-six  streets  to  be  improved  .n  1899.  A  large  amount  of 
ork  was  also  done  in  1898,  and  plans  were  prepared  for  build- 

r  thousand  nine  hundred  and  five  feet  of  electric  conduits   and 

were  completed  during  last  year. 

principal -materials  used  in  paving  were  brick,  Medina  stone 
and  asphalt.  Concrete  foundations  for  brick  pavements  were 
two  streets  only,  wTiere  double  street  railway  tracks  confine  the 
>  the  sides  of  the  roadway. 

ing  bricks  used  are  5  inches  dcefi,  3^  inches  wide  and  Sf^  to 
les  long.  Bricks  have  raised  letters  on  one  side  only,  with  a 
nd  recess  across  each  end,  to  secure  a  cement  joint  upon  each 
every  brick  laid  and  a  dowel  joint  across  each  end  when  the 
Lt  is  laid  and  filled,  as  is  the  custom  in  all  cases. 
tland  cement  and  sand  in  equal  parts  are  used  to  fill  joints  in 
id  brick  paveiments,  but  streets  must  be  kept  closed  from  ten  to 
lays  to  allow  the  cement  to  fully  set. 

halt  pavements  are  laid  under  a  ten  year  guarantee  and  ten  per 
retained  by  the  city  to  the  end  of  the  guarantee  period, 
ic  pavements  are  laid  under  a  five  year  and  brick  under  a  three 
iLrantee,  two  and  one-half  cents  per  square  foot  being  retained 
;ity  until  the  end  of  the  guarantee  term,  Gintractors  are  paid 
upon  the  retained  percentages. 

ill  description  is  also  given  of  the  Walworth  Street  sewer,  which 
leet  in  diameter  at  its  lower  end  and  8  Feet  in  diameter  at  its 
id  and  13,600  feet  long,  and  is  constructed  of  brick  and  concrete. 
■  to  pass  under  the  railroad  tracks  near  the  outlet  of  this  sewer, 
lecessary  to  flatten  the  same  from  16.5  feet  diameter  to  5  feet 
Lt  and  about  50  feet  width,  a  slight  channel  being  provided  in 
om  for  the  small  dry-weather  flow. 
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Another  problem  to  be  met  with  in  the  construction  of  this  sewer  \s 
the  supporting  of  one  of  the  pedestals  of  a  viaduct  under  which  the  same 
will  pass.  The  grade  of  one  of  the  streets  must  also  be  raised  six  or 
more    feet. 

An  oversow  chamber  no  feet  long,  37  feet  wide  and  20  feet  high, 
is  illustrated,  being  one  of  the  largest  structures  of  its  kind  in  this 
country. 

The  sewer  work  in  Cleveland  during  the  past  few  years  has  been  and 
is  one  of  the  most  important  works  undertaken  by  the  city,  a  full  descrip- 
tion of  which  is  more  than  can  be  given  in  a  review  of  this  kind. 

For  the  purification  of  the  river  a  flushing  tunnel  nearly  three  miles 
lung  and  eighteen  feet  in  diameter  is  proposed,  with  propeller  wheel 
pump  similar  to  the  one  so  successfully  used  in  Milwaukee. 

Little  was  done  last  year  on  the  extension  plan  of  widening  the 
river. 

Creosoted  plank  and  pavincr  blocks  were  used  on  the  east  half  of 
Pearl  Street  viaduct  at  an  increase  in  cost  over  the  two  courses  of  white 
oak  plank  elsewhere  laid. 

The  hew  Center  Street  bridge  will  have  its  center  pier  at  one  side  of 
the  river  with  one  arm  of  the  bridge  145  feet  and  th-e  other  100  feet  in 
length.    Latest  swing  bridges  are  successfully  operated  by  electric  power. 

Abolishment  of  grade  crossings  at  various  points  is  bedng  considered, 
and  a  grade  crossing  commission  has  been  appointed. 

Electric  conduits  have  been  laid  by  seven  companies. 

At  the  Convention  last  year  a  paper  by  Harold  P.  Bruwn,  Electrical 
Ergineer,  New  York,  on  electrolysis  of  water  pipe,  describing,  the  sur- 
vey and  tests  made  in  Dayton,  O.,  was  read.  As  a  result  of  these  examina- 
tions suits  were  begun  against  the  railway  companies  for  damages. 

Meters  are  placed  on  all  services  put  in  during  this  year  and  it  is 
expected  to  gradually  change  this  system  from  assessment  to  meter  rates. 

The  report  of  the  Detroit  Board  states,  that  as  a  practical  test  of 
durability  fourteen  kinds  of  brick  were  laid  on  one  street  near  the  wharfs 
and  depots. 

Sidewalk  inspectors  use  bicycles,  with  good  results,  to  enable  them 
to  cover  their  districts. 

The  paved  streets  in  the  central  parts  are  hand  cleaned,  except  one 
cleaning  per  week  by  machine  sweepers.  The  laborers  wear  white  uni- 
forms. The  litter  is  collected  in  barrels  and  left  in  convenient  places  for 
the  collectors'  wagons.  The  system  is  said  to  be  efficient  and  very  satis- 
factory. 

Detroit  boasts  of  the  lowest  water  rates  in  the  world  and  believes 
that  with  careful  management  that  low  rates  can  be  maintained.  A  sys- 
tcm   of  blow-offs   was   introduced   into  the   pipe   system,   whereby  the 
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deposits  of  silt  could  be  discharged  into  the  sewers.  Aboist  2,000  cubic 
yards  of  silt  was  thus  removed  and  about  100,000^000  gallons  of  water 
used  for  flushing. 

The  fourth  annual  report  of  the  Detroit  Public  Lighting  Coimnis- 
sion,  states  that  1,868  arc  lights  of  2,000  candle  power  each  were  used  for 
street  lighting  and  that  the  cost  of  operating  and  maintaining  the  entire 
plant  had  been  reducisd  to  46.46  per  light  per  year,  and,  allowing  three 
per  cent,  upon  the  total  investment  for  depreciation,  four  per  cent,  as 
intei  est  thereon  and  the  regular  rate  of  taxes  upon  its  assessed  valuation 
as  lost  taxes,  all  as  fixed  charges,  and  the  total  cost  per  arc  light  per  year 
amounts  to  $75.56. 

The  report  is  full  of  the  details  of  operation  of  the  plant,  the  total 
cost  of  which  has  reached  $813,803.47. 

The  Commissioners  of  Water  Works  of  Erie,  report  against  a  reduc- 
tion of  water  rates  for  the  present  until  the  most  urgent  extensions  and 
improvements  have  been  completed  and  depreciate  the  wastage  of  water 
ab  shown  by  the  consumption  of  108  gallons  per  capita  per  day,  favor- 
ing the  introduction  of  meters. 

The  Commissioner  of  Public  Works  of  Evanston,  111.,  dwells  at 
length  upon  the  necessity  of  a  purer  and  greater  water  supply,  to  be 
obtained  by  either  laying  an  iron  pipe  five  feet  in  diameter  or  of  build- 
mg  a  brick  tunnel  of  six  feet  in  diameter  for  a  distance  of  one  mile  from 
shore  into  26  feet  depth  of  water.  The  present  intake  consists  of  a  50 
mch  cast  iron  pipe  laid  upon  the  bottom  of  the  lake  for  a  distance  of 
2,600  feet  from  shore  in  20  feet  of  water.  An  examination  of  this  pipe 
is  reported  to  have  shown  21  open  joints. 

The  City  Engineer  reports  that  the  tops  of  fire  hydrants  are  and 
have  been  always  ased  as  bench  marks  and  that  it  is  neither  wise  nor  safe 
to  do  so,  that  a  strict  adherence  to  the  specifications  for  sewer  improve- 
ments whose  dates  vary  by  a  year  or  more  would  cause  some  branch 
sewers,  for  example,  to  start  at  a  lower  level  than  the  bottom  of  Ac 
main  sewers  into  which  they  are  to  empty,  which  is  not  due  to  error  or 
carelessness  of  the  engineer  but  due  to  the  alterations  made  at  tbe 
hydrants  without  his  knowledge. 

The  Water  Board  of  Fall  River,  Mass.,  reports  that  the  water  is 
examined  by  the  State  Board  of  Health  each  month.  Total  number  of 
services  are  6,576  and  of  meters  6,128.  The  daily  consumption  of  water 
per  capita,  33  gallons.  With  this  large  proportion  of  water  supply 
metered  a  table  and  diagram  is  reported  showing  that,  allowing  five  per 
cent,  loss  on  registration  of  meters,  but  54.4  per  cent,  of  the  water  pumped 
is  metered,  that  about  27.3  per  cent,  of  the  water  pumped  is  unaccounted 
for,  that  14.3  per  cent,  is  used  for  public  purposes,  while  4  per  cent,  is 
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supplied  to  consumers,   though  not  metered.    Vigorous  measures  are 
being  taken  to  locate  this  waste  of  water. 

The  City  Engineer  urges  new  laws  for  laying  out  streets  by  which 
streets  snail  be  laid  out  with  some  attention  to  the  needs  of  the  people 
who  will  have  to  use  them,  and  avoid  expensive  changes  in  the  future. 

Fall  River  is  said  to  have  the  least  amount  of  street  paving  of  any 
city  of  its  size  in  the  country. 

Plans  for  abolishing  dangerous  grade  crossings  have  been  prepared, 
and  it  is  expected  work  will  be  pushed  this  year  to  carry  out  the  plans. 

Electric  conduits  to  the  lengfth  of  14,314  feet  have  been  laid,  by  four 
different  companies.    Further  extensions  of  the  conduit  systems  is  urged. 

At  Fort  Wayne,  Ind.,  the  asphalt  pavements  are  let  on  a  ten  year 
guarantee,  with  a  surety  company  bond. 

Electric  wires  are  being  placed  under  ground  as  fast  as  permanent 
street  improvements  are  made. 

Garbage  is  being  collected  by  contractors  in  city  garbage  wagons. 
One  contractor,  however,  cannot  have  more  than  one  district. 

The  Hartford,  Conn.,  Water  Board  dwells  upon  the  necessity  of  an 
additional  water  supply. 

The  City  Engineer  of  Indianapolis,  Ind.,  reports  406  miles  paved 
with  creosoted  long-leaf  yellow,  southern  pine  blocks,  ten  pounds  of  oil 
being  used  per  cubic  foot.  While  no  trouble  has  been  experienced,  and 
none  is  expected,  it  is  still  regarded  as  an  experiment,  and  it  is  recom- 
mended that  the  Board  do  not  lay  that  class  of  pavement  to  the  exclu- 
sion of  other  well  established  kinds  of  pavements. 

Blocks  were  laid  diagonally  across  the  street,  expansion  joints  made 
along  the  gutter  line  and  at  intervals  across  the  street. 

In  asphalt  pavements  only  Trinidad  Pitch  Lake  and  Bermudez 
asphalts  are  allowed  to  be  used. 

Attention  is  called  to  the  fact  that  it  is  even  more  important  from  a 
sanitary  point  of  view  to  pave  alleys  than  it  is  to  pave  streets. 

A  proposition  was  made  by  the  private  water  company  supplying  the 
city  to  sell  its  plant  to  the  city,  but  after  a  thorough  investigation  by 
Mr.  John  W.  Hill,  of  Cincinnati,  O.,  and  the  City  Engineer,  the  proposi- 
tion was  rejected,  and  a  new  contract  with  the  company  was  recom- 
mended. 

Over  1,000  acres  of  land  were  purchased  for  park  purposes.  The 
superintendent  of  parks  gives  a  very  interesting  report  of  the  work  to  be 
done  in  the  improvement  of  these  lands  for  park  purposes.  The  best 
trees  for  planting  in  parks  is  a  good  supplement  to  the  paper  read  at  the 
last  Convention  on  trees  for  city  streets. 
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Th€  establishment  of  Central  Park  in  New  York  City  in  1858,  is 
given  as  the  first  step  in  this  country  taken  by  any  city  to  secure  a 
good  si27ed  park. 

Instead  of  the  ordinary  franchise  for  the  construction  and  operation 
of  a  telephone  system,  the  Board  of  Pu-blic  Works  entered  into  a  contract 
with  the  telephone  company  for  the  construction  of  a  telephone  system, 
the  compan>  giving  bonds  for  the  faithful  performance  of  their  work  and 
for  the  annual  payment  to  the  city  of  $6,000.00  for  the  use  of  the  streets, 
lanes  and  alleys,  with  provision  for  an  additional  payment  when  more 
than  6,000  'phones  are  in  use.  This  contract  was  confirmed  by  ordinance 
of  the  Council. 

The  City  Engineer  of  La  Crosse,  Wis.,  reports  that  the  first  cement 
gutters,  three  feet  in  width,  were  laid,  and  is  strongly  impressed  with 
their  great  advantage  and  advises  their  use  on  all  macadamized  streets. 
The  cost  is  given  as  about  eighty-five  cents  per  lineal  foot,  which  mnst 
include  a  stone  curb.     No  description  of  this  gutter  is  given. 

The  City  Engineer  of  Little  Falls,  N.  Y.,  reports  upon  the  varions 
water,  sewer  and  street  work,  as  being  maintained  in  good  and  satisfac* 
lory  condition.  The  cemetery  as  well  as  the  parks  seem  to  be  owned  by 
the  city  and  the  report  mentions  that  the  system  requiring  all  payments, 
cither  for  interments  or  work,  to  be  made  in  advance  has  been  quite 
satisfactory  as  well  as  the  new  regulation  that  makes  it  a  condition 
precedent  that  before  any  burial  permits  are  issued,  all  back  taxes  be 
paid  up.  Think  of  the  tax  gatherer  meeting  you  at  the  brink  of  thpe 
grave. 

The  Public  Water  Board  of  Lynn,  Mass.,  report  that  the  last  of  the 
cement-lined  pipe  have  been  replaced  with  cast  iron  pipe. 

The  Water  Commissioners  of  Melrose,  Mass.,  report  frequent  breaks 
in  the  cement-lined  pipes,  many  of  which  have  been  in  use  for  tiearly 
thirty  years,  which  necessitates  their  speedy  removal  and  replacement 
with  cast  iron  pipes. 

The  Board  of  Sewer  Commissioners  are  authorized  upon  written 
request  within  three  months  after  notification  of  a  sewer  assessment  of 
any  owner  of  an  estate  assessed  to  divide  the  amount  into  as  many  equal 
parts  (not  exceeding  ten)  as  the  owner  may  desire,  interest  at  the  rate 
of  five  per  cent,  on  unpaid  parts  being  added  to  the  amount.  The  Com- 
missioners may  abate  the  whole  assessment,  or  any  payment,  upon  com- 
plaint of  the  owner  of  an  estate  assessed,  such  abatement  to  remain  a 
lien  upon  the  property  until  paid. 

The  Middleton,  Conn.,  Water  Board  reports  that  water  from  Laurel 
Brook  reservoir  is  so  badly  tainted  with  vegetable  flavor  seven  months 
of  the  year  that  it  is  not  fit  for  use  and  this  is  due  to  the  profuse  vege- 
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table  growth  over  the  bottom,  which,  before  it  was  overflowed,  was  a 
^wamp  from  which  the  surface  soil  has  not  been  removed.  It  also 
reports  the  completion  of  the  Higby  Mountain  reservoir  of  about  eighty 
and  one-half  acres. 

The  Milwaukee  report  by  a  table  shows  how  during  the  past  nine- 
teen years  an  increase  in  the  number  of  metered  water  services  produced 
a  very  material  decrease  in  the  consumption  of  water  per  tap,  the  water 
pumped  during  last  year  being  four  per  cent,  less  than  was  delivered  in 
189 1,  while  the  number  of  taps  were  35,994  and  18,838  respectively. 

It  also  reports  a  readjustment  of  the  water  rates,  the  meter  rates 
being  flat  at  six  cents  per  one  thousand  gallons  for  whatever  quantity 
may  be  used  with  a  charge  of  one  dollar  per  annum  for  reading  the 
meters,  the  meters  all  belonging  to  the  consumers.  It  is  stated  that 
xmder  the  new  meter  rates,  based  upon  the  past  year's  individual  con- 
sumption, over  12,000  metered  consumers  will  not  pay  over  two  dollars 
per  year  and  about  half  of  these  will  not  pay  over  one  dollar  per  year 
for  water  aside  from  the  charge  for  reading  meters. 

Report  is  made  for  the  construction  of  another  flushing  tunnel  of 
twelve  feet  diameter  for  flushing  the  Kinnickinnic,  a  river  running 
through  the  southern  part  of  the  city  and  extremely  foul  from  factory 
wastes  and  sewage. 

The  City  Engineer  of  Minneapolis  reports  replacing  cedar  'block 
j>avement  in  alleys  by  either  a  brick,  sandstone  or  granite  block  pave- 
ment with  asphalt  filler.  He  reports  receiving  bids  under  ten  different 
conditions  for  paving  certain  streets  with  brick,  all  of  which  were 
finally  rejected  and  he  was  directed  to  purchase  all  necessary  material 
and  lay  the  pavement  by  day  labor.  The  brick  was  purchased  under  a 
ten  year  guarantee,  sand  filler  was  used  and  the  pavement  cost  about 
$1.60  per  square  yard. 

The  first  sandstone  street  pavement  in  the  city  was  laid  with  Kettle 
River  sandstone  on  sand  foundation  and  asphaltic  filler  at  $1,725  per 
square  yard. 

Bids  for  asphalt  pavement  were  also  received  under  five  separate 
<onditions,  all  of  which  were  rejected  and  bids  again  received  under  a  ten 
year  guarantee  with  brick  or  sandstone  gutters  and  a  price  per  square 
yard  for  keeping  the  asphalt  pavement  in  repair  for  a  second  ten  year 
period.  The  contract  was  awarded  at  the  following  prices  per  square 
yard:  $2.15  for  the  asphalt  pavement,  $2.10  for  brick  gutter  and  ten  cents 
per  year  for  second  period  of  ten  years,  standard  California  asphalt 
being  used. 

A  very  large  amount  of  sewer  work  is  recommended  as  extremely 
necessary. 


.f' 


•<p 


i'A 


■  il 


278  SIXTH   ANNUAL   C 

The  City  Council  granted  several  fr 
In  the  first  case  the  city  reserves  the  ; 
five  years  (rom  date  of  acceptance  of  fi 
the  cSy  limits  Qt  the  city  at  actual  co 
tion  and  no  value  to  be  placed  upon  tl 
the  city  reserves  ihe  same  right  any  tii 
acceptance  and  also  Hmits  the  charges 
ness  purposes  at  $48.00,  if  located  withi 
Post-Ofiice  and  for  residence  telephone 
within  the  city  limits,  and  $3.00  additio 
ness  telephone  is  located  beyand  said  tw 
each  company  is  to  pay  five  per  cent,  o 
treasury. 

The  Nashville  report  speaks  of  th 
high  stages  of  water  in  the  river  in  a 
extension  of  an  island  water  filler  whic! 
feet  in  diameter  having  three  inch  clay 
lect  the  filtered  water.  Tnis  conduit  is 
depth  o(  from  18  to  24  feet  below  its  : 
with  broken  stone. 

The  superintendent  of  the  Norfolk,  ' 
ous  improvements  and  extensions  under 
tioned  the  installation  of  a  six  million  g 
preference  having  been  given  the  mecha 
tion  of  first  cost.  In  connection  witl 
urgently  dwells  upon  the  necessity  of 
great  waste  of  water  and  to  support  hi: 
the  reports  of  many  other  cities.    The 

The  New  Orleans  Water  Works  re 
ceedintrs  commenced  by  the  Attorney 
direction  of  the  Legislature  of  Louisiane 
of  the  Water  Company,  notwithstandini 
one-fiflh  of  the  slock  of  said  company  i 
upon  a  Board  of  seven  Directors.  Th 
are  given  as  failure  to  supply  pure  wati 
amount  for  fire  purposes  and  of  charg 
all  of  which  is  denied  in  the  answers. 
(reeling  of  a  large  number  of  yard  hyd 

The  Water  Board  of  New  Bedford, 
the  "Further  Water  Supply"  is  at  last 
lined  pipe  laid  in  and  prior  to  1870  has  I 
"the  cement-lined  pipe  having  passed  its 
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water  (a  surface  sui>ply),  is  carefully  watched,  samples  beings  sent  each 
month  to  the  State  Board  of  Health  for  examination. 

The  laying^  of  1,500  feet  of  submerged  six  inch  pipe  with  Ward 
flexible  joints,  is  briefly  described. 

The  City  Engineer  reports  that  the  grade  crossing  investigation  has 
been  going  on  since  1894,  and  is  still  going  on  and  that  plans  are  prac- 
tically agreed  upon  for  abolishing  a  portion  of  the  crossings  by  elevat- 
ing the  tracks. 

Plans  have  also  been  prepared  for  an  intercepting  sewer  system. 
The  engineering  department  is  organized  as  a  separate  department  and 
does  work  for  the  other  departments  of  the  city,  as  indicated  in  the 
Engineer's  report,  as  follows:  Public  Works;  Park  Commissioners; 
Board  of  Assessors;  Cemetery  Board;  Water  Works  Department;  Super- 
intendent Public  Buildings;  City  Solicitor;  Street  Railway  Company; 
Private  Parties;  Grade  Crossing  Commission;  Board  of  Health,  efc. 
(A  general  description  of  the  relation  of  this  department  to  the  other 
departments  of  the  city  would  be  interesting). 

For  Newburgh,  N.  Y.,  a  report  is  made  by  John  D.  Van  Buren, 
Consulting  Engineer,  and  Everett  Garrison,  Engineer  of  Construction, 
on  an  additional  supply  of  water. 

Examinations  for  electrolysis  in  water  pipe  was  also  made,  resulting 
in  finding  several  places  where  pipe  was  being  damaged  by  the  action  of 
the  electric  current. 

The  City  Engineer  of  Newton  calls  attention  to  the  advisability  of 
obtaining  authority  to  regulate  the  laying  out  of  streets  in  Newton, 
property  owners  developing  their  property  without  reference  to  the 
adjoining  owners,  which  causes  short  detached  streets  in  every  plat 
throughout  the  city  to  the  detriment  of  all  adjoining,  property. 

Considerable  work  is  reported  as  having  been  done  in  widening  and 
improving  a  number  of  highways  and  on  abolishing  grade  crossings,  the 
full  reports  upon  the  latter  subject  being  included  in  the  last  annual 
report. 

One  of  the  conditions  under  which  street  railway  privileges  are 
granted  provides  that  the  street  railway  comi)any  shall  so  provide  for 
its  electric  currents  and  provide  such  conductors  thereof  and  of  return 

« 

currents  that  avoidable  injury  or  detriment  shall  not  occur  nor  be  done 
to  water  or  gas  pipes  or  any  other  property,  and  that*said  company  shall 
pay  all  damages  by  reason  of  failure  to  keep  or  perform  this  provision. 

The  City  Engineer  of  Pawtucket,  Mass.,  reports  7,914  water  services 
in  use  and  5,942  of  them  metered.  He  also  reports  the  sewage  filter 
fields  in  successful  operation  throughout  the  year.  The  application  has 
been  at  the  rate  of  80,000  gallons  per  acre  for  the  sludge  beds  and 
100,000  gallons  per  acre  for  the  others. 
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The  report  from  Peoria,  111.,  states  that  only  two  streets  were  paved 
and  that  not  a  toot  of  sewer  was  built.  The  new  city  hall  was  com- 
pleted during  the  year,  and  cost  $224,907.45. 

To  the  application  of  a  new  law,  with  its  complicated  proceeding's, 
and  the  consequent  opportunities  to  delay  the  improvements  by  trivial 
objections,  and  the  division  of  jurisdiction  between  the  Board  of  Local 
Improvements,  the  Board  of  Aldermen  and  the  County  or  Circuit  Court, 
is  attributed  the  reason  for  so  little  new  work  having  been  done. 

Expansion  cuts  at  intervals  of  50  feet  in  the  asphalt  pavement  sur- 
faces are  reported  as  being  desirable. 

The  Philadelphia  report  states  that  after  much  litigation  the  Loan 
Bill,  by  which  the  city  is  enabled  to  borrow  money  for  needed  public 
improvements,  was  passed,  and  investigations  are  now  in  prog^ress  for  a 
new  or  purer  water  supply. 

Philadelphia,  with  7,147  electric  lights  in  its  highways,  claims  to  be 
the  best  lighted  city  on  this  continent.  In  addition  to  the  above  electric 
lights  there  are  34,417  gas  and  gasoline  lamps  in  use. 

The  abolishment  of  grade  crossings  has  received  much  attention,  and 
plans  and  estimates  prepared  for  much  gigantic  work  along  the  lines  ot 
several  railroads,  much  of  which  work  is  well  under  way. 

The  Pennsylvania  Avenue  Subway  and  Tunnel  was  nearly  completed 
last  year.  This  is  described  as  one  of  the  greatest  engineering  works 
undertaken  by  any  city,  and  consists  in  depressing  the  tracks  and  yards 
of  the  Philadelphia  &  Reading  Railroad.  The  tunnel  is  2,711  feet 
between  portals,  is  52  feet  wide,  except  45  feet,  which  is  58  feet  wide. 
More  than  50  contracts  were  entered  into  fxM*  various  parts  of  the  work. 

Another  piece  of  work  of  considerable  magnitude,  and  which  is  well 
advanced,  is  the  wideninjr  of  Delaware  avenue  from  50  to  150  feet  in 
width,  by  reclaiming  100  feet  of  the  river,  the  water  being  from  4  to  20 
feet  deep,  under  which  is  soft  mud  from  10  to  40  feet  deep.  The  exten- 
sion of  sewers  to  the  new  bulk  head  line,  and  the  construction  of  a 
stable  foundation  upon  which  to  make  a  street,  is  no  small  task,  and 
presents  many  difficulties  and  interesting  problems.  Blocks  of  concrete 
weighing  32  tons  were  used  in  the  bulkhead  wall. 

While  the  estimated  cost  of  the  improvements  is  not  given,  the  total 
amount  available  for  the  work  is  $2,150,000.00. 

The  city  has  a  very  complete  testing  laboratory  for  testing  all  mate- 
rials used  in  construction. 

Tests  of  the  various  paints  for  iron  and  steel  have  been  made  by 
exposing  sample  plates  to  the  fumes  of  locomotives  passing  under  one 
of  the  bridges.  The  results  have  not  been  sufficiently  conclusive  to 
warrant  the  department  in  changing  its  practice  of  using  pure  red  lead 
and  linseed  oil. 
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The  Chief  of  the  Water  Bureau  calls  repeated  attention  to  the  very 
-sad  condition  of  much  of  the  water  works  plant,  and  the  very  poor 
-quality  of  the  water  supply  during  a  large  part  of  the  year.  He  recom- 
mends the  expenditure  of  one  million  dollars  for  meters  to  check  the 
Tcckless  waste,  of  the  same  amount  of  money  upon  the  existing  works 
to  rem«edy  defects  and  develop  their  full  efficiency,  and  of  $1,200,000.00  for 
the  installation  of  a  filtration  plant  for  part  of  the  supply. 

The  new  city  charter  of  Portland,  Oregon,  provides  that  a  Board  of 
Public  Works  shall  have  charge  of  all  public  improvements. 

Brick  pavements  on  several  streets  have  recently  been  constructed, 
and  they  are  regarded  as  an  experiment. 

The  common  width  of  streets  is  60  feet,  with  36  feet  roadway.  Nar- 
row roadways  are  recommended  as  being  cheaper  to  construct  and  main- 
tain. 

Concrete  foundations  for  pavement  are  strongly  urged. 

Th-e  annual  report  of  the  City  Engineer  of  Providence  contains  a 
number  of  photographic  plates.  Two  show  a  method  of  melting  out  the 
lead  joints  of  a  line  of  24  inch  cast  iron  water  pipe  by  means  of  the 
**Wells  light"  which  has  been  used  with  great  success  during  the  past 
year.  Kerosine  oil  was  used  under  an  air  pressure  of  about  25  pounds 
and  each  joint  was  melted  out  in  a.bout  an  hour  with  about  two  gallons 
of  oil. 

Another  plate  shows  the  amount  of  tuberculation  which  had  taken 
place  on  the  interior  face  of  the  24  inch  tar  coated  cast  iron  water  pipe 
after  about  25  years  service.  As  shown  the  pipe  was  so  very  thickly 
coated  with  tubercles  that  they  must  have  considerably  reduced  the  con- 
veying capacity  of  these  pipes.  The  report  also  mentions  the  progress 
made  upon  the  Improved  Sewerage  System  accompanied  oy  plates,  one 
of  which  shows  the  construction  of  a  section  of  this  sewer  in  the  bed  of  a 
river.  The  total  amount  of  sewage  pumped  during  the  year  was  4,974,- 
129,807  gallons  at  a  total  cost  of  $2.52  per  million  gallons  pumped.  The 
report  also  contains  a  very  interesting  view  and  report  of  the  new 
Weybosset  bridge  which  has  a  surface  area  of  31,610  square  feet  with- 
out any  part  of  the  structure  in  view  above  the  sidewalk  or  roadway 
surface. 

.  The  superintendent  of  the  Richmond,  Va.,  Water  Works  makes  a 
very  good  showing  in  decreased  consumption,  increased  revenue,  in- 
creased pressure  and  increase  in  reserve  capacity  as  a  result  of  the  intro- 
duction of  meters. 

The  Reading,  Pa.,  Water  Board  reports  a  number  of  breaks  in  the 
main,  among  them  the  blowing  put  of  a  wooden  plug  from  an  unknown 
and  unrecorded  six  inch  branch  pipe  which  caused  damages  to  private 
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property  to  the  amount  of  $13,000.00.  In  co 
that  there  is  no  record  of  anjr  specials  that 
of  water  pipes  laid  In  former  years  and  that  t 
plugged  with  wood,   laid  under  former  adi 

The  city  of  Rockford,  III,  owns  its  si 
lirst-class,  fully  equipped  stone  crushing  pli 
is  drilled  by  an  Ingersoll-Sergeant  steam 
hauled  by  cable  to  the  crushers.  It  is  scree) 
ij^  yard  at  a  time  from  separate,  bins  into  tht 
17,880  yards  of  stone  crushed  at  an  averag 
The  new  crushing  plant  cost  $5,769.62  and 
first  year  as  against  the  old  crusher  of  $6,1 
were  macadamized. 

At  Sandusky,  O.,  the  great  need  o(  thi 
the  Engineer's  report,  is  an  additional  pum 

The  red  lead  paint  applied  to  the  interi 
was  found  to  have  entirely  disappeared,  and 
corroded,  with  pits  covering  almost  the  entii 
from  1-32  inch  to  3-16  inch  deep. 

Dispensing  with  direct  pressure  pumpi 
superintendent,  as  it  is  hard  on  the  main;  is 
and  cause  them  to  leak. 

The  South  Bend,  Ind.,  Water  Works, 
wood  pipe  in  use  for  over  20  years.  There  ; 
that  its  speedy  removal  is  recommended. 

In  no  case  will  any  meter  be  maintainec 
A  discount  of  five  per  cent,  allowed  on  met 
of  the  month. 

The  Water  Commissioners  of  Springfl 
most  serious  problem  they  havt  to  contend  • 
of  algae  in  the  Ludlow  reservoir.  Arrangei 
temporary   supply   while   the   reservoir   is   b 

The  City  Engineer  reports  a  very  consid 
struction  work  under  way  and  the  preparini 
and  storm  water  sewers  in  ne-n  territories. 

The  abolishing  of  all  grade  crossings  ha 
have  been  prepared  to  eliminate  certain  c 
alterations  in  the  sewer  system  as  may  become  necessary  by  sucti  changes. 

The  Trustees  of  Water  Works  at  Toledo,  O.,  in  their  report  appeal 
to  the  Council  for  a  pure  water  supply. 
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The  Engineering  Department  of  Wheeling,  W.  Va.,  having  been 
recently  organized  as  a  separate  Department,  the  Engineer  in  this  report 
has  given  a  brief  historical  and  statistical  table  relating  to  the  city. 

He  claims  that  Wheeling  ^as  one  of  the  first  cities  in  America  to 
use  brick  for  street  paving,  and  he  regards  it  as  the  best  material  for 
the  city  to  use  where  the  grades  are  not  too  steep. 

The  city  buys  its  brick,  and  has  them  inspected  at  the  kilns.  Con- 
crete foundations  are  recommended  for  the  business  streets.  Gravel 
and  broken  stone,  rolled  with  a  seventeen  ton  steam  roller,  being  the 
foundations  in  use  at  present. 

N  Curved  curbs  at  street  and  alley  intersections  are  mentioned  as  an 
innovation, — a  curve  of  6  feet  radius, — one  street  berng  especially  men- 
tioned. 

The  report  is  largely  taken  up  with  recommendations  for  future 
work,  rather  than  descriptions  of  work  performed. 

The  superintendent  of  sewers  of  Wilmington,  Del.,  reports  some 
very  interesting  experiments  determining  the  carrying  capacity  of  some 
new  lines  of  terra  cotta  pipe  sewers  of  18,  20  and  24  inches  diameter. 
The  lines  of  pipe  sewers  were  very  carefully  laid,  the  18  inch  being 
3,091  feet  long  on  a  grade  of  6.5  feet  per  1,000,  the  20  inch  being  2,106 
ieet  long  and  laid  on  a  grade  of  6  feet  per  1,000,  while  the  24  inch  is 
6,952  feet  long  and  laid  on  a  grade  of  8  feet  per  i,ocx)  feet.  Having  an 
opportunity  to  flow  into  the  upper  end  of  this  sewer  whatever  amount 
of  water  was  desired,  suitable  light  cork  floats  were  prepared  to  indi- 
cate the  velocities  upon  the  surface  and  at  mid-depth,  which,  however, 
did  not  differ  materially.  In  the  18  inch  pipe  it  is  reported  that  the 
velocity  was  found  to  be  5.75  per  second  and  the  co-efficient  of  friction 
as  .0X1,  making  its  carrying  capacity  10  cubic  feet  per  second,  whereas 
the  calculated  values  were  respectively  4.0,  .015  and  7.  The  velocity  of 
the  20  inch  pipe  was  found  to  be  6.8  feet  and  the  co-efficient  of  friction 
.01,  while  the  velocity  in  the  24  inch  pipe  is  reported  as  having  been 
12.47  feet  per  second,  the  co-efficient  of  friction  .0075  as  against  5.47  feet 
the  calculated  velocity  and  .015  as  the  co-efficient. 

In  Youngstown,  O.,  old  brick  pavements  are  covered  with  asphalt. 
The  brick  pavement  is  thoroughly  swept  and  washed  clean  and,  after  it  is 
dry,  it  is  heated  with  surafec  heaters,  which  destroys  all  combustible 
matter  and  completely  dries  out  the  brick.  While  they  are  still  warm  the 
surface  of  the  brick  is  painted  with  a  thin  coat  of  asphalt  applied  with 
brushes.  If  the  holes  and  depressions  in  the  old  pavement  are  deep, 
they  are  filled  with  broken  stcne  mixed  with  asphaltic  cement  and  if 
shallow  they  are  filled  with  the  same  material  as  the  surface  coat  and 
thoroughly  tamped.  On  this  the  surface  coat  is  placed  in  the  usual 
manner.    This  is  said  to  give  perfect  service. 
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A  garbage  crematory  has  been  constructed  i 
$12^00.00. 

In  conclusion  your  Committee  wish  to  stati 
some  of  the  larger  cities  could  not  be  obtained 
were  applied  for,  and  hence  Lhe  Committee  has 
upon  them. 

G.  H.  BENZENE 
GEO.  M.  AMES. 
M.  B.  HOWE, 

The  Phesidext:  I  feel  sure  that  Mr. 
Committee  have  done  something  that  will  s 
of  work  when  we  want  to  lay  our  hands  on 
tion.  I  do  not  know  thai  I  have  seen  a  ! 
features  of  municipal  work  put  in  such  con 
It  would  take  a  vast  amount  of  search  and  t 
infonnation,  and  I  have  no  doubt  you  will 
to  and  consult  this  report. 

This  finishes  the  printed  program;  and 
may  now  come  before  the  Society. 

Mr.  Ball:  Mr.  President.  I  deem  it  of 
to  call  the  attention  of  the  Convention  to  a  : 
ascertained,  respecting  the  use  of  main  tr 
was  considered  the  other  day.  I  find,  amor 
o(  advanced  municipal  methods  which  pre 
their  plumbing  regulations .  distinctly  reco| 
construction  in  one  class  of  cases.  It  is 
construct  a  terra-cotta  drain  from  the  housi 
order  to  encourage  the  use  of  an  iron  subs 
of  terra-cotta  their  regulation  authorizes  thi 
and  fresh-air  inlet  in  the  house  sewer  if  il 
and  terra-cotta  omitted — a  notable  example 
three  which  were  noted  in  the  paper. 

The  President:  Gentlemen,  I  think  i 
to  you  to  read  an  extract  from  an  editorial 
York  papers  of  the  day  before  yesterday,  wl 
by  me  to-day.     It  says:     "The  Toronto  C 
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**the  American  Society  of  Municipal  Governments,  deserves  more 
attention  than  in  the  exhaustion  of  Dewey  days  and  the  stimulus 
of  the  international  yacht  races  it  will  receive.    In  the  millennium 

there  will  be  no  politics  in  public  works,  education,  transporta- 

• 

tion,  street  construction  and  cleaning;  and  in  the  meantime 
comparisons  of  the  methods  in  which  muindcipalities,  absorb- 
ing constantly  more  and  more  of  the  world's  population,  may  best. 

'*be  administered,  demand  not  partisan  prejudice  and  the  hungry 
zest  of  tlie  spoilsmen,  but  intelligent  judgment  of  trained  special- 
ists. When  one  considers  that  the  municipal  expenses  of  two 
years  would  pay  the  national  debt,  no  apology  need  be  made  for 
careful  study  most  wisely  to  expend  this  vast  amount  which  the 
people  pay  for  the  mere  privilege  of  living;  and  societies  like  that 
meeting  this  week  in  Toronto  have  not  only  reason  for  being, 
but  encouragement  to  press  upon  the  public  attention  their  work 

**and  their  results." 

I  wish  to  call  vour  attention  to  the  fact  that  there  are  three 

« 

special  committees  which  have  been  appointed  from  time  to  time 
by  resolution  of  the  Society,  and  the  President  was  in  doubt  last 
year  whether  or  not  these  committees  should  be  continued;  but 
they  have  never  been  discharged  by  the  Society.  It  seems  to  me 
that  the  Committee  on  the  Coating  of  Cast  Iron  and  Steel  Pipes 
and  the  Committee  on  Electrolysis  might  properly  be  discharged, 
and  that  the  Committee  on  Municipal  Data,  especially  as  next 
year  is  the  Census  year,  had  better  be  continued. 

Moved  by  Mr.  Benzenberg,  seconded  by  Mr.  Tillson,  that  the 
Committee  on  the  Coating  of  Cast  Iron  and  Steel  Pipes  and  the 
Committee  on  Electrolysis  be  discharged,  and  that  they  be  elim- 
inated from  the  list  of  committees. 

The  Presidicnt  put  the  motion,  and,  on  a  vote  having  been 
taken,  declared  it  carried. 

Mr.  Benzenberg  moved,  seconded  bv  Mr.  McMath,  the  fol- 
lowing  resolution: 

Resolved,  That  we  regret  that  Mr.  John  L.  Kennedy,  Director  of 
Dept.  Public  Works,  Nashville,  Tcnn.,  has  informed  us  that  his  duties 
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prevent  him  from  assuming  the  position  of  Treasurer  for  the  ensuing 
year;  and  further 

Resolved,  That  this  Society  desires  to  express  to  him  our  apprecia- 
tion of  his  careful  work  as  Treasurer  of  the  Society  during  the  past 
four  years,  and  thank  him  for  his  untiring  efforts  in  its  behalf; 

Resolved,  That  the  Secretary  be  instructed  to  send  Mr.  Kennedy  a 
copy  of  the  above  resolution. 

The  President:  I  have  much  pleasure  in  putting  this  resolu- 
tion before  you.  We  all  remember  Mr.  Kennedy  very  pleasantly 
at  our  Conventions. 

The  President  put  the  motion,  and,  on  a  vote  having  been 
taken,  declared  it  carried. 

Mr.  Van  Duyne  moved,  seconded  by  Mr.  TiUson,  the  follow- 
ing resolution. 

Resolved,  That  the  thanks  of  the  Members  of  this  Convention  arc 
due,  and  are  hereby  extended  to  the  President  and  other  officers  of  the 
Sociefty  for  the  faithful  manner  in  which  they  have  performed  the  duties 
of  their  respective  offices  during  the  year. 

Mr.  Van  Duyne  put  the  motion,  and,  on  a  vote  having  been 
taken,  declared  it  carried  unanimously,  and  tendered  the  thanks 
of  the  meeting  to  the  President  and  officers. 

Mr.  Benzenberg  moved,  seconded  by  Mr.  McMath,  the  fol- 
lowing resolution: 

Resolved,  That  we,  the  Members  of  the  American  Society  of  Muni- 
cipal Improvements  in  Sixth  Annual  Convention  assembled,  gratefully 
acknowledging  the  hearty  welcome  extended  by  His  worship,  the  Honor- 
able Mayor  of  Toronto,  and  which  has  been  so  thoroughly  manifested 
by  each  member  of  the  Committee  of  Arrangements  and  also  by  the 
good  people  of  Toronto,  herewith  express  our  sincere  and  heartfelt 
thanks  to  each  of  them  and  to  the  Toronto  Street  Railway  Company, 
for  the  many  attentions  and  courtesies  which  have  been  received  by 
our  ladies  and  ourselves  during  our  visit  here,  and  be  it  further 

Resolved,  That  we  likewise  herewitih  express  our  appreciation  to 
the  Toronto  daily  press,  for  the  attention  they  have  given  the  proceed- 
ings of  our  various  meetings. 

The  President  put  the  motion,  and,  on  a  yote  having  been 
taken,  declared  it  carried.  
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The  President:  Permit  me  to  express  my  appreciation  of 
the  earnest  efforts  of  the  other  officers  of  the  Society,  with  whom 
I  have  been  associated,  to  make  the  work  of  this  year  as  successful 
as  possible  and  to  provide  for  this  Convention  a  pabulum  which 
perhaps  may  be  considered  somewhat  heavy,  and  a  program  which 
may  sometimes  have  been  thought  too  long. 

I  especially  feel  like  acknowledging  the  untiring  energy  of 
•our  past  President,  Mr.  Herrmann,  who  has  always  seemed  willing 
-and  anxious  to  assume  any  burden  which  might  be  placed  upon 
him.  His  interest  is  unflagging,  and  the  amount  of  work  that 
he  did  in  connection  with  the  publication  of  the  report  was  far 
more  than  one  had  a  right  to  expect  from  a  past  President.  The 
report  was  printed  in  Milwaukee.  As  a  result  there  developed 
upon  Mr.  Benzenberg  an  amount  of  work  which  he  might  have 
had  reason  to  consider  too  much;  but  he  did  it  without  hesitation. 

I  want  also  to  impress  upon  the  members  here  present  the 
necessity  for  holding  all  the  advertisers  we  had  last  year,  and  also 
•of  securing  such  new  advertisements  as  are  possible.  Upon  our 
success  in  doing  this  will  depend  out  ability  to  pay  for  the  pub- 
lishing, in  proper  form,  of  the  report  of  this  Convention;  and  I 
hope  that  every  member  of  the  Society  who  did  anything  towards 
securing  an  advertisement  last  year  will  keep  hold  of  his  friends 
until  he  gets  another  order  for  the  same  advertisement,  besides 
x:asting  about  for  new  ones.  Last  night,  in  the  pressure  of  busi- 
ness and  the  late  meeting,  we  did  not  have  an  opportunity  to  hear 
from  the  newly  elected  officers.  The  Convention  certainly  cannot 
be  brought  to  a  close  without  having  a  few  words  from  the  Presi- 
dent and  other  officers  newly  elected;  and  I  therefore  call  upon 
Mr.  Thompson. 

Mr.  Thompson  :  Mr.  President  and  Members  of  the  Society, 
I  was  very  thankful  for  the  neglect  last  evening  when  I  was  not 
•called  upon  for  a  speech.  No  words  which  I  may  say  at  this  time 
•can  adequately  express  my  appreciation  of  the  high  honor  which 
you  have  conferred  upon  me.  But  I  fully  realize  with  that  honor 
there  is  a  very  heavy  responsibility  for  the  American  Society  of 
Municipal  improvements  has  in  five  short  years  assumed  the  lead 
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among  associations  which   dev 
alifatrs.     It  is  necessary  that  th' 
.  assumed  should  be  maintained. 
States  and  Canada  has  been  put  forth  in  mainCainino' 
and  officers  who  assume  control  at  this  time  have 
task  which  will  require  for  its  accomplishment  thi 
the  talent  and  energy  of  the  entire  organization, 
do  all  within  my  power  to  further  the  interests  of  t 
I  realize  the  weakness  of  any  one  officer,  or  set 
their  inability  to  accomplish  what  is  necessary,  wit 
co-operation  of  all  members. 

The  Society  in  the  past  is  to  be  congratulated 
general  co-operation  of  its  members,  and  I  only 
co-operation  will  continue.  I  bespeak,  therefore, 
elect  a  continuation  nf  this  assistance,  and  reque: 
to  willingly  perform  Ih'.-  duties  which  may  be  assig 

Gentlemen,  I  thank  you  for  the  honor  you  ha\ 
the  confidence  you  repose  in  me  in  choosing  me  as 

The  President:  Mr.  McMath  of  St.  Louis  1 
First  Vice-President  of  the  Society,  and  I  am  sun 
present  will  be  glad  to  have  a  few  words  of  encc 
counsel  from  Mr.  McMath. 

Mr.  McMatii:  Mr.  President  and  Gentlemen 
I  fully  appreciate  the  honor,  and  I  hope  I  may  als< 
responsibility  that  rests  upon  the  officers  whom  yi 
In  the  progress  of  our  meeting  here  the  import 
conduct  of  municipal  business  is  getting  to  have 
has  been  intimated.  An  association  of  this  charact 
may  be  made  to  fill  a  very  important  place.  There 
of  usefulness  in  this  organization  which  we  as  y 
appreciate;  and  I  hope  that  during  the  coming 
see  a  considerable  advance  is  made  in  securing  the  i 
tion  of  a  greater  number  of  cities  in  the  affairs  < 
An  effort  should  be  made  to  enlist  the  interest  a: 
of  the  cities  of  the  United  States  and  Canada.    Tl 
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tunities  presented  in  the  meetings  of  this  association,  and  in  the 
reading  of  its  reports,  which  are  of  very  decided  value,  and  those 
who  stay  out  of  the  Society  are  the  losers;  but  we  who  are  on  the 
inside  must  do  a  little  missionary  work  and  bring  them  to  a 
realization  of  what  they  miss  by  staying  outside.  And  when  we 
get  them  on  the  inside  we  must  endeavor  to  see  to  it  that  they 
take  a  part  in  our  proceedings  and  our  discussions.  Now,  we 
have  been  compelled  in  this  meeting  to  pass  by  some  very  inter- 
esting topics  with  very  little  discussion;  and  yet,  after  all,  the 
discussion  is  what  brings  out  the  value.  Now,  perhaps  it  may 
be  wise  for  us,  when  we  get  on  a  little  better  fighting  footing,  if 
we  are  able,  to  extend  the  field  of  discussion  and  invite  outside 
the  proceedings  of  the  Convention  the  written  discussions  of 
people.  I  think  that  is  one  way  in  which  we  can  extend  our 
usefulness;  because  we  all  learn  not  so  much  by  what  we  have 
done,  but  what  we  gain  from  our  fellows,  and  we  can  learn  a  great 
deal  from  comparing  our  mistakes. 

I  expected  to  hear  this  afternoon  an  interesting  and  useful 
discussion  on  the  subject  of  the  disposal  of  garbage,  but  it  was 
passed  over  with  very  little  attention.  I  suppose  there  are  very 
few  men  present  who  could  not  have  added  something  to  our 
stock  of  information,  either  as  to  the  way  to  do  it  or  to  avoid 
how  not  to  do  it. 

Well,  gentlemen,  we  are  to  separate  shortly,  and  I  hope  that 
we  may  all  meet  under  the  protecting  wing  and  auspices  of  friend 
Benzenberg  next  season.  The  Society  is  pretty  well  acquainted 
with  Mr.  Benzenberg  and  the  other  gentlemen  of  Milwaukee, 
and  I  am  sure  we  will  have  a  royal  good  time  if  we  go  there. 

Ttie  President:  After  a  series  of  Conventions  Mr.  Saunders 
seems  to  have  established  a  reputation  for  modesty,  and  he  appears 
to  seek  to  perpetuate  it  by  having  left  the  room  just  before  the 
time  when  he  knew  he  would  be  called  on,  and  I  am  afraid  Dr. 
Woodward  has  done  the  same  thing. 

We  have  already  at  five  Conventions  had  occasion  to  call  upon 
our  Secretary  to  respond  to  his  re-election;  and  I  take  pleasure 
n6w  in  calling  upon  him.  for  the  sixth  time. 

19 
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Mr.  Fulton:  Mr.  Presid* 
tion,  I  have  to  thank  you  agaiii 
the  honor  of  continuing  me  in 
years  ago.  I  do  not  know  wh; 
me  in  office,  for  I  often  feel  i 
forth  to  interest  the  different 
been  very  weak,  and  I  often  tl- 
I  have  done;  but  I  do  want  to  s; 
in  this  last  year,  I  have  put  foi 
attendance  at  the  Conventions 
when  I  received  so  very  few  r 
bers  erf  the  Society. 

As  things  go  in  this  world— 
the  wrong  way  for  a  few  years 
and  all  is  sunshine;  and  for  the 
circles  have  not  been  as  bright  i 
past,  but  I  trust  that  this  may  1 
in  the  coming  year. 

As  you  all  know,  I  am  alw: 
trying  to  make  a  speech;  and  '. 
poor  effort  on  this  occasion,  at  i 
thanks  for  the  sixth  visitation  o 
tary    of    the    American    Socie 

The  President:  This  as 
things  in  the  way  of  better  cit 
although  nothing  has  been  said 
pie  it  certainly  should  encoura^ 
no  better  practical  illustration  c 
successfully  for  several  years  a 
mittee  to  impose  upon  him  the 
tody  of  our  funds.  We  shall  I 
Mr.  O'Brien,  our  new  Treasuri 

Mr.  O'Brien:  Mr.  Presid 
tion,  I  do  not  suppose  there  w 
room  last  evening  than  I  wher 
omniended,  among  other  nominations,  that  I  should  be  Treasurer. 


■•.w 


AMERICAN  SOCIETY  OF  MUNICIPAL  IMPROVEMENTS.  29  E 


I  certainly  did  not  feel  as  though  I  deserved  it;  I  thought  there 
were  older  men — men  representing  larger  cities,  men  better  fitted, 
and  men  whose  election  to  office  would  be  more  of  an  advertise- 
ment to  the  Society  than  putting  me  there  could  possibly  be. 
But  you  did  it,  and  I  thank  you  sincerely;  and  I  will  try  and 
administer  the  duties,  if  not  as  well  as  my  predecessor,  as  well 
as  I  can.  > 


\«N« 
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The  President:  Mr.  O'Brien  may  find  the  duties  of  his 
office  too  burdensome,  and  it  may  be  necessary  to  find  a  suc- 
cessor: if  so,  we  have  a  man  in  training,  and  we  should  be  very 
glad  to  hear  what  he  can  promise.  Mr.  Howe,  Chairman  of  the 
Finance  Committee,  will  you  kindly  say  something  to  the  Con- 
vention?  •'*; 

Mr.  Howe:  Mr.  President  and  Gentlemen,  with  the  financial 
assistance  of  the  members  of  the  Society,  and  the  united  efforts 
of  your  Finance  Committee,  we  hope  to  present  to  you  a  satis- 
factory report  next  year.  I  thank  you  for  the  honor  conferred 
upon  me. 

The  President:  We  have' not  yet  heard  from  Mr.  Joseph 
Emmer  of  Grand  Rapids. 

Mr.  Emmer:  Mr.  President  and  Gentlemen  of  the  Conven- 
tion, I  thank  you  heartily  for  the  honor  you  have  conferred  upon 
me  last  evening;  but  I  want  to  say,  that  while  I  shall  attempt  to 
do  my  duty  in  the  future,  I  am  but  a  new  member.  !•  expect  to 
be  with  the  Society  for  the  next  few  years,  and  I  will  do  my  best 
while  with  you.  .5 

The  President:  Mr.  Cook,  I  believe,  is  not  present,  and 
therefore  we  cannot  call  upon  him. 

I  have  an  announcement  which  I  wish  to  make.  I  am  sorry 
it  was  not  made  a  little  earlier,  before  some  of  our  members  left 
the  hall.  All  through  the  Dominion  our  Canadian  friends  have  a 
good  deal  of  pride  in  their  military  organizations.  I  am  not  sure 
whether  I  am  safe  in  saying  that  the  regiment  of  whicli  I  am 
about  to  speak  is  the  "7th  Regiment"  of  Toronto  or  not,  but  I 
know  it  is  one  of  their  crack  regiments.^ 
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I  have  a  memorandum  which  say 
will  parade  at  their  Armouries  at  8  0 
delegates,  in  a  body,  may  be  had  at 
Street  at  7:50,  when  they  will  be  esco 
The  regiment  will  then  march  out,  ai 
it  march  past  the  city  hall.  I  think  y 
ing  spectacle,  and  I  hope  all  membe: 
the  city  this  evening  will  take  advanta 
the  drill  of  one  of  the  crack  regiment 

I  might  call  the  attention  of  the 
petition  which  has  been  placed  on  th 
addressed  to  the  Premier  of  the  D01 
and  is  a  petition  for  British-like  prod 
for  selling  cattle,  sheep,  hojgs  and  c 
any  of  you  are  interested  you  may  re 
the  question,     I  do  not  know  how  it 

Mr.  Ames:  I  did  not  get  an  offi< 
It  occurred  to  me,  as  Mr.  McMath 
discussion  on  garbage  disposition, 
have  that  work  to  do  in  their  cities  ; 
Grand  Rapids  the  Board  of  Heahh  1 
the  garbage,  and  the  Street  Commis 
seems  to  me,  if  this  Society  does  not  i 
we  might  fix  it  so  that  it  would. 

Then,  there  is  also  another  thinj 
upon,  and  that  is  the  care  of  park; 
never  found  a  place  in  these  papers, 
we  are  shown  parks,  nothing  appears 
to  the  care  of  parks  or  the  beautifi' 
that  last  year  I  think  there  was  a  pa] 
Streets  of  Washington."  This  is  a  fe 
might  give  some  attention  to. 

Mr.  Jones:    I  had  very  much  p 
as   a   member   of   this   association 
Toronto.     I  think  with  Mr.  Ames 
States  are  largely  interested  in  pari 
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would  be  well  for  this  Society  to  have  upon  its  Rules  of  Order  a 
place  where  papers  upon  park  systems  and  park  maintenance  could 
properly  be  discussed.  I  am  quite  satisfied  that  if  our  Park  Com- 
missioner,  who  now  by  a  vote  of  this  Society  is  a  member,  is  alive 
and  well  next  year,  that  he  will  be  only  too  glad  to  prepare  and 
read  a  paper  explaining  his  method  of  care  and  the  cost  and  so  on 
of  Toronto's  parks. 

In  reference  to  garbage  disposal,  it  is  a  matter  that  has  not, 
to  my  mind,  received  that  attention  from  the  meetings  of  this  Con- 
vention that  it  should  have  received.  It  is  a  question,  too,  that 
is  taking  up  the  attention  of  a  great  many  of  our  municipalities, 
in  the  larger  cities  especially.  Perhaps  the  difference  that  has 
just  been  mentioned — ^that  in  several  cities  or  in  large  cities  of  the 
United  States  it  is  under  the  control  of  the  medical  health  officer — 

« 

may  be  one  of  the  reasons  that  it  has  not  been  so  thoroughly  dis- 
cussed at  our  meetings,  as  I  think  it  should  have  been. 

Our  system  in  Toronto,  as  I  said  in  a  paper  to-day,  is  con- 
trolled all  by  one  head.  The  system  includes  the  disposition  of 
the  garbage,  street  cleaning  and  street  watering. 

I  have  been  a  little  disappointed.  I  might  say  to  you  that  there 
has  not  been,  either  at  this  Convention  or  at  the  former  ones, 
that  discussion  upon  the  proper  method  of  the  collection  and  dis- 
posal  of  garbage  that  I  think  there  should  have  been ;  fer  I  think, 
as  I  said  at  Washington  last  year,  the  health  of  the  city,  in  my 
opinion,  is  one  of  the  most  important  questions  that  we  can  bring 
up  and  discuss  and  I  know  of  nothing  that  is  so  conducive  to  the 
health  of  the  city  as  its  proper  cleanliness.  I  think  the  members 
of  the  association  will  all  agree  with  me  upon  that  point,  and  I 
would  certainly  like  to  see  the  question  taken  up  and  dealt  with 
more  thoroughly  than  it  has  been  done  in  the  past. 

Mr.  Ball:  Mr.  President,  the  city  of  Washington  has  two 
large  areas,  which  in  the  next  few  years  will  be  likely  devoted  to 
park  development;  one  of  about  700  acres  lying  along  the  Potomac 
River,  and  the  other,  about  ^,000  acres,  lying  along  Rock  Creek. 
I  am  sure  I  represent  the  engineer.  Captain  Beach,  when  I  say 
that  he  is  interested  in  that  question  as  much  as  in  any  question 
relating  to  the  municipal  administration  of  which  he  is  in  charge. 
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The  smaller  park  system  of  the  c 
controlled  by  district  authorities,  but 
agement  of  the  officers  of  public  buili 

It  does  seem  to  me  that  this  Cc 
for  takiug  up  Ihe  question  of  park  dei 
at  one  of  its  future  meetings,  i  am 
ticable  to  get  the  experience  of  the 
department  at  Washington,  and  th 
interested  in  that  discussion 

If  you  run  over  in  your  minds  the 
you  will  find  they  are  very,  very  few 
which  is  well  worthy  of  the  invfstig 
may  say  it  is  a  subject  of  whicli  too 

Mr.  Ames:  I  woukl  like  to 
•If pointed;  and  I  move  that  a  stand 
or  park  development.  I  am  not  pai 
committee  so  long  as  it  covers  the  gt 
gestefi. 

Mr.  Jones:  If  it  is  in  order  and 
stitution,  I  would  second  the  motion 

The  President:  I  think  it  is  in 
committee  this  year,  and  be  made  j  s 

Mr.  Jones:    I  will  second  it  the 

Mr.  Ames:    And  I  will  ccn^ent ' 

The  President:  It  Is  nv.-vH 
committee  be  appointed  this  ^civr,  to 
on  Park  Development  and  Maintena: 

Mr.  Lewis,  the  retiring  Presiden 
son,  the  I'resident-elect,  to  take  the 

President  Thompson:  I  wish 
the  chairmen  of  the  dififerent  comm 

On  motion  of  Mr.  McMath,  s 
Convention  adjourned  to  meet  in  A 
Secretary. 
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"Is  A  Housa   Sewer-Trap  Alwayi 

Bait,  Plumbing  Inspector,  ^ 


"  Watk^   Rates   anq   Statistics   1 

LaISBR  CfTlBS  OF  THE  UHII 

mann.  Commissioner  of  Wa 
Discussion  of  same 

"  Electrolysis:     From  the  Stahde 
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lie  Buildings,   Lighting  and 

Discussion  of  same 

"Lire  OP  Pavbhbnts" — By  G.  W.  1 
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Discussion  of  same 

"  Physical  Properties  or  Asphalts 
By    W.    H.    Broadhurst,   C 

Brooklyn.  N.  Y 

Discussion  of  same 

"  Damages  roR  Non-RsFAiR  op  Hk 
lerton.  Queen's  Counsel,  Ti 
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Sbarchof  Information" — By  L.  M.  Hastings,  City  En- 
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"Taxation  AND  Assessments" — By  G.  T.  Bon  ton,   Sec'y  Street 

and  Water  Commission,  Jersey  City,  N.  } 194-196 

Discussion  of  same i97-X99 

* '  Some  Experiences  with  Portland  Cements  " — By  W.  K.  El- 

dridge,  City  Engineer.  Lafayette.  Ind 199-206 

Discussion  of  same 207 

"Pavements. Between  Railway  Tracks" — By  C.  H.  Rust,  City 

Engineer.  Toronto.  Can 208-212 

Discussion  of  same 212-2x5 

"Views  op    Water    Works    Filtration    Plants" — By    Allen 

Hazen,  Consulting  Engineer,  New  York 218 

"Disposition  of  Garbage  at  Cincinnati,  O." — By  Aug.  Herr- 
mann, Pres't  Board  of  Trustees,  Commissioners  of  Water 
Works,  Cincinnati,  Ohio 241-244 

"Outline  of  the  System  of  Garbage  Collection  and  Disposi- 
tion IN  THE  City  of  Toronto  " — By  John  Jones,  Street 
Commissioner,  Toronto,  Can 245-248 

"Garbage  Crematories" — By  E.  Coatsworth,  City  Commissioner, 

Toronto,  Can : 248-250 

Discussion  of  same 250 

"  Collection  AND  Disposition  OF  Garbage  and  Street  Sweeh- 
iNGs  IN  Wilmington,  Del." — By  H.  J  Wiley,  Secretary 
Street  and  Sewer  Dep't.  Wilmington,  Del 251,  252 
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Discussion  of  same 4B.  49 

Of  Committee  on  Municipal  Data 67-  70 

Discussion  of  same 70-  82 

Of  Committee  on  Taxation  and  Assessment 85-194 

Of  Committee  on  Street  Paving 124-132 

Discasston  of  same 169-188 

Of  Committee  on  Water  Works  and  Water  Supply 216.  217 

Discussion  of  same » 220-222 

Of  Committee  on  Disposition  of- Garbage  and  Street  Cleaning. . , 232-242 
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nPHE  Executive  Committee  desiries 
to  call  the  special  attention  of 


the  members  of  the  Society  to 
the  advertisers^  Let  us  help 
those  who  help  us<  and  thus 
cause  this  book  to  be  recognized 
as  the  valuable  advertising  me^^ 
dium  it  is. 


This  magazine  is  the  foremost  in  the  -world  devotej 
municipal  work.  It  has  been  said  of  it  that  *'its  volu 
constitute  the  really  valuable  literature  on  the  subjea 
municipal  engineering." 

It  received  the  World's  I 
Award  for  excellence. 

prom  Delndt  JoumsL — Unnlcipsl  En^ 
baa  been  a  large  &ctor  In  an  edncabooal  wrj 
remarkable  progrna  la  the  ItnpTOvement  of  a 
Prom  Philadelphia  Presa, — Municipal  Bi| 
Iftg  Is  ItBsIf  a  good  example  In  enterpriaing  n 
gresalve  work. 

From  Eanias  City  Times. — Municipal  Esfi 
ing  Is  the  most  help^  publication  irt  Amen 
who  are  Inteieated  in  public  improvemcnti. 

Prom  Boston  Herald. — Municipal  EaEiund 

fiill  of  valuable  technical  and  professional  imkat 

From  Sacramento  (Cal.)    Record-UnlDa.— E 

municipal  officer  In  the  laiid  ought  to  hai 

Municipal  Bnglaeering. 

From  the  Tacoma  (Warf).)  Dait^  Lcdgn^ 
.  itandaid  of  Municipal  Engineering  ia  bleb. 
Every  number  contains  special  articles  by  leading  authorities.     It  gives  sllci 
formation  on  new  methods  and  ideas.     It  anawen  questions  from  subsciibeia  od  ttdi 
matters.    It  contains  the  latest  contracting  news  from  the  entire  country. 
A  monthly  magaxine  of  ii8  pages.  Illustrated. 
Subscription— Sa.oo  a  year;  single  copies,  23  cents ;  they  are  worth  taonu^lD 
be  sent  gratuitously.    Address, 

Municipal  Engineefiilfl  Co.,  fS?KXggetyfct*-^ 


The  Engineering  RECORD 

GIVBS   PROUINHKCa   XO 

MUNICIPAL    ENGIPOEERING. 

Osadndlsa  and  Opsntloa  al  WstiNWarti,  >i«sr*  asd  Ss«S|a  OIi»msI  HmIi.  Im* 

as4  PanaMStt,  Osrbsgs  DIshssL 

GENERAL   OVE.   ENGINEERING. 

Dadis,  River  and  Haitor  InpraiiMiilt,  8*s%s.  Cassis,  CMrtraolsr'a  Plaat 

STRUCTURAL  ENGINEERING. 

BtUgss  and  Balldingt,  Vanlilitlsn,  Hsatiag,  Etontar  Ssirlss.  U|Uli|,  PlaiMig. 

STEAM  ENGINEERING. 

i/eilgn,  Gonstrnctlon  uid  II 


ThB  ^  ^^^  recognized  medium  for  sdmrtlMiiients  Inrltiiig 

r,  proposals  for  all  Municipal  and  U.  8.  Govennnent  Ba- 

tNaiNEERINQ   gineeriug  and    Public   Building  Work.     Itsanbacriben 
RECORD      include  the  experienced  and  reliable  Contractors  sad 

^         l-_      Manufacturers  of  Engineering  and  Building  Snpptics  In 

all  sections  of  the  United  States  and  Canada.^  The  RECORD'S  value  to 
Kecure  competition  in  bids  is  therefore  obvioniL 


All  important  facts  relating  to  Street  Improvement,  Garb- 
agf!  Disposal,  Water  and  Sewage  Puritication,  in  short,  the  very 
things  in  which  so  many  City  Engineers  and  Officials  are  most 
interested,  are  luUy  recorded  and  carefully  described  in 

Engineering  News. 

Our  supplement  of  construction  news  and  contract  prices 
is  also  of  great  value  to  municipal  officials. 
Some  of  our  books  are: 

Road  Making  and  Maintenance;  Herschel  and  North,  $  .50 

City  Roads  and  Pavements;  Judson, 

Hydraulic  Diagrams;  Swan  and  Hortoo, 

Elements  of  Water  Supply  Engineering;  Gould, 

Cleaning  and  Sewerage  of  Cities;  Baumeister, 

Manual  of  American  Water  Works;   Baker, 

A  full  price  list  of  books  and  a  sample  copy  of  Engineering 
News  will  be  sent  free  on  request. 

THE  ENGINEERING  NEWS  PUBLISHING  COMPANY, 

120  Broadway.  N«w  York, 

Chicaso,  Clbvblard.  Boston.  London,  (Eogland). 


For  ETer;  Purpose 


Have  No  Equal. 

DHSIQNBD  8PBCIALLY  FOB  HAULINa 

ASF=HAI_X.     BRICJK,     ETO. 

Sewer  Droppings,  Garbage,  Sand,  Gravel,  Cruihed  Stone,  Etc. 

WE  ALSO  MANDFACTURE  A  FULI,  LINE  OF  HIGH  GKADE 


WM.    5EOKE 

1 00  I  -  1 005  Ohio  St.,  Allegheny,  Pa. 


The  Western  Paving 

and  Supply  Co. 


.^••*w^*^^  ^^^^rf^^^^ 


CONTRACTORS  FOR 


Trinidad  Pitch  Lake 
Asphalt  Pavements. 


The  Ideal  Pavement  of  Modern  Times. 
The  Standard  Pavement  of  America. 

The  Coming  Pavement  of  the  World. 


Over  ten  million  sq.  yds.  in  use  in  the  United  States. 
It  is  smooth,  durable,  easy  and  cheaply 
cleaned,  cheaply  and  perfectly 

repaired. 


For  Estimates  and  Particulars  Address  i 

General  Offices,  CHICAGO,  ILL,  INDIANAPOLIS 

and  MILWAUKEE 

IV 


-Jl 


Alcatraz  Asphalt 

GUiRiffTEED  FREE  FROl  COAL-TAR 
OR  PETROLEOI RESIDDUI, 

FOR 

STREET  PAVEMENTS. 


Alcatraz 

AA 

iPHALt 


RESERVOIR  LININGS. 

Pipe  Dip,  Paints,  Etc. 


tf  ^^w^ 


Saxv  ?v&Tvc\sco,  CaV. 


"Kfttn  "^Jork  6ft  VC6& : 


j\$phalt  laveaients^^^^ 


LAID 

WITH    .,.    ®> 


TRINIDAD  LAKE 
ASPHALT. 


Are  the  STANDARD  PAVEMENTS 
OF  AMERKA. 


yHfiAUk 


For  Plans  and  SpeeiBeathaat  appfy  to 


The  Barber  Asphalt 
Paving  Co., 


No.  11  Broadway,  PmW  YORK. 


iitiiiiili 


GEN.  F.  V.  GREENE,  Pretideat 
P.  V.  HENRY,  General  Manager. 


VI 


The  Sicilian  Asplialt 
Paving  Company, 


TIMES  BUILDING  NEW  YORK. 

Sicilian  Rock  Asplialt  Floors,  Pavements  and 

Roofs 

for  Hospitals,  Cellars,  Kitchens,  Breweries,  Warehouses, 
Manufacturers  Railroad  Platforms,  Sidewalks,  Slaughter 
Houses,  Stables,  etc. 


Sicilian  Rock  Asphalt  Pavements 

for  Streets. 


Trinidad  Asphalt  Pavements 

for  streets. 


Qruenzweig  &  Hartmann's  Patent  Cork 

Insulation 

for    Walls,    Partitions,  Floors    and     Ceilings     of     Breweries, 
Ice  Houses,  Refrigerating  Plants   and    Cars;   also    for 
ing  of  Boilers,  Steam  and  Brine  Pipes. 

VII  ^ 


/ 


j 


ew  Yor^  and 


Bermudez  ^o. 


Importers,  Refiners 
»nd  Dealers  in 


Bermudez  Lake  flsphaii 


STRKET  PAVINQ, 
ROOFINQ  COnPOUND, 
RESERVOIR  LININQ, 
nA5TIC  and 


CEHENT. 


^ 


General  Offices: 


BOWLING    GREEN    BUILDING 


NEW  YORK. 


Room  1663. 


Telephone,  1854  Broad. 


Refinery  and  Works  : 
SOUTH  AMBOY,  N.  J 

VIII 


iWack  Manufacturing  Co, 


VITRIFIED 


Paving 
Bricks 


and 


Blocks 


Of  High  Grade  for  Cities 
and  Towns. 


GENERAL  OFFICES. 
WESTINGHOUSE  BLDG. 


Pittsburg,  Pa. 


WORKS; 


ROCKY  SIDE,  UNION,  EAOUE.  iCTNA,  CLIFrON, 

CRESCENT,  SLIOO,  located  at  New 

Cumberland,  W.  Va. 

Wc  invite  correspondence  from   those  desiring  Vitrified  Paving 

Material  of  acknovy^ledged  superiority  in  respect  to 

durability*  uniformity  and  beauty. 

IX 


THE  EASTERN 


PAVING 


COMPANY 


Manufacturers  of 


Vitrified  Paving  Brick* 
Paving  Blocks, 

* 

Sewer  Brick,  etc. 


WORKS  AT  CATSKILL,  N.  T. 
AVERAGE  DAILY  CAPACITY,  125,000 


NEW  YORK  orncE, 

E/APIRE  BUILDING.  71  BROADWAY, 


jA 


I 


"Milwaukee 

Hydraulic 

Cement 


Correspondence 
Solicited. 


For  uniformity  of  grind  and 
ultimate  strength  it  stands 
unrivalled 


MILWAUKEE 

CEMENT  CO 


Capacity,  4,000  Bbls.  per  day 
Annual  Sales,  500,000  Bbls. 


MILWAUKEE.  WIS. 


XI 


X  homson  JVLeter  Co. 

TATER  METER  BiANUFACTURERS, 
78-83  Washington  St.,   BROOKLYN,  H.  Y. 

Or  iiu.r.  M  "Lamboii. " 

MBTER  lo.    tll,m''"''"''-°'""'"«ll'iS°il^SS"'-"-'""-'°'^ 

wsni  lo.  100,000  »'■»""''  ""usil'i'oki'rm"""- "°" 

KTERIo.  itO.OOO'""'™  *"''  5?{S5g,V^S!,?'"°'=^"-  "^  ■- 


LAMBERT  METER 

I63300,  Meters  Sold  to  January   I,   1900. 

FIRST  PRIZE:  Paris,  1889.  Chicago,  189  j.  Atlanta,  i895' 


Trident 

Disk  Water  Meter, 

With  Resilient  or  Retroactive 
Frost  Bottom. 


"SECOND  TO  NONE"  in  form,  material,  coDstniclioii,  capacity,  initial 
accnracy  and  scDiibility. 

SUPERIOR  TO  ALL  in  caoveDience,  in  solidity  ol  parts,  in  design,  in  ntaio- 
(aiaed  accuracy  and  in  immanity  from  stoppages. 

MAY  BE  RUN  HARD  AND  LONO  withoal  smashing,  and  be  frozen  par- 
tially or  entirely  solid  without  damage  to  the  meter  or  expense  to 
tbe  owner. 

FULLY  ATTESTED,  by  most  competent  authorities,  as  being  "beyond 
competition  in  low  cost  of  maintenance." 

Illiutnted  Catalogue,  giving  full  debUls,  mallMl  to  any  applicant. 

Neptune  Meter  Company, 

253  BROADWAY, 

iM~ihioH»nio>is<»  NEW  YORK  CITY. 

xril 


Meacham  &  Wright 

Mamifaeturcft'  Agents  for 

Utica  Hydraulic  Cement 

^  *  *    And  Dealers  ia    ^  «*  <* 

IMPORTED  and  AMERICAN  PORTLAND  CEMENT. 
MICHIGAN  and  NEW  YORK  STUCCO, 

Toiopbonmp  Expnss  99. 

308-309  CHAMbER  OF  C  V^lr'  .=1#^J^>       III 

COMMERCE  BLDQ.,  V^fllwaytf  y    111- 


LEAD  LINED  IRON  PIPE  IS  THE 
BEST  PIPE  FOR  SERVICES.  IT 
VILL  NOT  RUST  OUT.  HALF 
THE  COST  OF  LEAD  PIPE  .  .  .  . 


*r  ^ 


L^d  Lined  Iron  Pipe  Co. 


WAKEFIELD,  MASS, 


XIV 


C.  B.  JOHNSON.  Prealdeni. 

J.  J.  WILSON.  Vice  President.  „    .. 

E.  H.  BAILLIE,  Secretarr.  H.  A.  MINER,  Solici 

F.  B.  JOHNSON,  Treanurer. 


The  Wilson  &  Baillie  MannfactDring  Co. 

Main  Offlca  and  Factonr,  85-93  Ninth  Street,  Brooklyn,  N.  Y. 
„.^      "  ^        Patent  Machioe  Made  "  Portland  Cement " 

tffiS^sna     SEWER  PIPE,  ■  KJ/pTI.""™ 

Pronnunced  bj  Engineers  who  have  seen  ibe  meilii>d  o(  Can  be  latd  to  a 

manutaciure  to  bare  no  equal.  Perfoct  Gradient. 

KOSMOCRETE  ARTIFICIAL  STONE 

Fnr  SIdewalkii,  Driieways,  Coplnga.  Stcpn,  Railroad  Depoi  PlaiformB,  Flnorini;  for 
Wanbousen.  Appartment  Boin.es,  Waler-Iighi  Cellar  Floors  and 

Kosmocrete  Steel^Bound  Curb 


The  Steel'Bound  Curb  it  *u- 
l>erior  to  iny  oatural  itoac. 

Laid  in  twenty'foot  leogtlwi 
with  inrisibk  jointi,  with  con' 
Crete  loundaiiont,  ii  never  out  of 
line, 

Galvanticd  ileel  edges  cannot 

It  is  (he  mMt  beautiiul  and 
durable  curb  laid,  and  with  gutter 
combined,  ii  the  ideal  for  ac 
phall  or  macadam  ilreelt. 

HEAVY  CONCRETE  CONSTRUCTION  J.Via'.rs'""  " 


irpermisBionwecefertolhoEngineersandArchilecKinCharifeoftlie 

o1lo»iuE« 

wllnr  Green  BldE.,  Kosmocrrtc  nralks 

Sidewalks,  UurbH,  etc.,  N.^ 

>id  on  Broadwa?  and  (Greenwich  SIr»-i 

IW  Regiment,  Brooklyn 

Htti  Regin 

Brooklyn :  Cahoes  UUca 

Hornell.v 

miles  of  foundationsforUnioi.  Elevated 

CaDilol,  Albany.  N.  Y.,  I 

io.(>no  .q.  ft. 

mming-Taofc.Bcriren  Beach,  Brooklyn. 

Sidewalk  and  CnrK  Ren- 

-elaer  Co. 

Wall,  Wallabou.  Market.  BriHiklyn. 

House.  Troy,  N.  Y. 

iMway.  New  York  Narjr  Yd.,  Brookfrn. 

Fireproof  Floorn.  Abraha 

oTk  an"d  B™ki>-S  B'ridK""'""  "' 

^■j^.'^-r'-i';'^,"'"--*!'''' 

niB  Build. n 

TUs  OiBiaBr.  la  Hijiutita  with  Mr.  T,  Btirj  Damarj,  an  llu  laHtHfil  bidJiii  fgr  ooiitmttiaB 
tbtVititriLTIBATIOIf  Pltat.  AlbuT.  K.  T.    ConttMt  PriM,  •aw,§ta.» 


